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International Foundry Dictionaries 


In 1913, Mr. Lamoureux, who was supported 
by Professor A. Portevin, suggested to a foundry 
congress held in Paris that there should be made 
available to technicians an international tech- 
nical dictionary. The question was revived by 
Mr. Lamoureux in 1921 and very often since 
by Mr. J. M. Espana, who has already prepared 
several hundred examples of foundry terms in 
French for translation into other languages. 
In 1930, a practical contribution to the subject 
was made by the late Mr. Carlo Vanzetti, who 
gave a thousand lire to the French Committee 
as a contribution from Italian foundrymen. In 
1932, at an international foundry convention 
in Paris, Mr. Espana presented a finished scheme 
whereby every subjective article carried a series 
number in a small column on the left-hand side 
of the page, an illustrated description of the 
word or phrase in the centre and a reservation 
for the translation of the word into nine 
languages on the right. Since this time the work 
has been added to by Mr. Marteil, but quite 
often the words are not necessarily foundry 
terms. 

Italy, in 1932, through Mr. G. Bargellesi, took 
up the work and translated about 400 phrases 
into French, English and German, but without 
description. Last year, the work was resumed 
by Mr. G. Somigli, who added a further 365 
foundry terms translated into English and 
French, illustrated with 78 figures. There is 
now available for Italian technicians more than 
800 terms and the present situation is that the 
first three letters of the alphabet, comprising 
215 terms and 91 figures, have been revised, 
and there is every hope that a complete revision 
will be available for the next international con- 
gress. An excellent scheme has been prepared 


and we do not believe that we could do better 
than await its publication. This scheme is based 
upon the assignment to each term of a series 
number, and that number will be indicated by 
an alphabetic index. The series number refer- 
ence will then give the translation of the term 
in eight languages. 

This country perhaps has not felt the urge for 
an international foundry dictionary, owing prob- 
ably to the existence of a large domestic field 
of published information and the existence of 
experts capable of translating the languages of 
countries which publish an appreciable number 
of worth-while Papers. With the growth of 
nationalism research is being intensified in coun- 
tries from which outstanding pieces of research 
work have not in the past been received. Up 
to now our experience is that no real demand 
exists in this country for a specialised dictionary 
and with the advent of greater clarity of expres- 
sion by technicians of all nations, the demand 
will become less insistent. Experienced trans- 
lators all tell the same tale, that it is not (to 
travesty the comic song) what authors say which 


involves difficulties, but the ‘‘ narsty wy they 
of sying it.’’ 


What Wages Will Buy 


In 1933 a group of engineers began to discuss 
among themselves certain economic questions 
hecause they were not satisfied that the 
community was enjoying a standard of living and 
leisure commensurate with the advances brought 
about by science and technology. The Engineers’ 
Study Group on Economics has recently issued 
an interesting report on Food and the Family 
Budget ; interesting because what wages will buy 
is always more important than the actual level 
of wages. It was found that the average family 
in England and Wales in 1931 consisted of 3.72 
persons, 1.36 males over 14, 1.53 females over 
14, and 0.83 children under 14, and from the 
point of view of food requirements this family 
is taken as equivalent to 3.14 adult males. A 
careful estimate of family expenditure shows that 
this average family requires an annual expendi- 
ture of £314, but it must be borne in mind that 
this family includes more than one wage-earner. 
To provide this income the principal wage-earner 
should earn about £185 per annum according to 
one estimate, and about £163 according to 
another. The difference is accounted for by the 
increased employment to-day as compared with 
1931, for which year these figures were originally 
prepared, and we can assume the latter figure, 
which is equivalent to 63s. per week, to be more 
applicable to-day. 

A further examination was made of food re- 
quirements per family, and it was desired to 
formulate a basis which would meet the dietetic 
requirements of the British Medical Association’s 
Committee on Nutrition, be compatible with 
actual national consumption, and finally to 
provide for the increased consumption of home- 
grown foodstuffs on the lines advocated by Sir 
John Orr. The net result was an annual ex- 
penditure of £95 10s. per family. This is 
equivalent to very nearly ten shillings per head 
per week, and represents an expenditure on food 
of very nearly one-third of the family income. 

(Concluded on page 306.) in 
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The Pontiac Motor Company’s 
Foundry 


The foundry of the Pontiac Motor Company, 
at Pontiac, Ill., which reopened early this year 
after being idle since 1932, and which has been 
in the process of reconstruction at a cost of 
about £100,000, is now working close to capacity, 
according to Mr. Frank J. Oviver, writing in 
the ‘‘ Iron Age.’’ When the foundry is in full 
operation, from 350 to 400 short tons a day will 
be a normal output. Six production lines are 
now functioning. They are the eight-cylinder 
motor-block line; six- and eight-cylinder head 
line; flywheel line; clutch housing line; 
manifold line and small parts line.  Addi- 
tional retooling and equipment will provide for a 
six-cylinder block casting line, and a new line 
will be opened to handle pistons for both six- and 
eight-cylinder blocks. 

Generally speaking, standard foundry practice 
is used throughout the plant. One departure is 
the method of making up and weighing the 
cupola charge. Regulation drop-bottom buckets 
are employed. These buckets are placed on the 
platform scales of weighing cars, which are pro- 
pelled back and forth on rails between rows of 
bins containing the ingredients of the mix. All 
weights and names of ingredients in each mix 
are printed on a tape in the scale, which is 
under lock and key. Weights are checked at 
night. The advantages of this method of making 
up the mix are accuracy in controlling amounts 
of ingredients and economy of handling. Buckets 
are picked up from the scale cars by special in- 
dustrial trucks which take them to the bottom of 
the cupola hoist some 25 ft. away. Here they 
are taken by electric hoist to the top of the 
cupola, where they travel on a short overhead 
track to the mouth of the cupola. The average 
bucket load is from 134 to 172 cwts. The melt- 
ing ratio of mix to coke is 6} to 1. 

At the present time one of the two cupolas is 
operating on soft iron and the other on hard 
or steel-mix iron. Cylinder blocks are hard iron 
or steel-mix iron. Cylinder heads and flywheels 
are 20 to 25 per cent. steel-mix iron, which is 
obtained by mixing soft and hard iron in the 
ladles in the proper proportions before pouring. 
When the foundry starts work every morning, 
six preliminary charges go into the cupolas. 
Then a change is made in the formula of the 
next four preliminary charges, after which both 
cupolas are ready for their regular or permanent 
mixture that continues on through the day. 

The standard or normal soft iron cupola mix- 
ture is approximately as follows:—Steel, 6.8; 
foundry pig, 3.5; malleable pig, 43.05 briquettes 
of machine borings, 5.0; scrap (foreign), 3.0; 
scrap (remelt), 35.0; and K-16 (high silicon iron), 
3.7 per cent. 

The permanent hard iron is as follows :—Steel, 
35.0; foundry pig, 11.0; malleable pig, 12.2; 
briquettes, 10.0; scrap (remelt), 25.2; and KCN 
(nickel, chromium and iron), 6.6 per cent. 

These formule are changed at any time to 
comply with the requirements of the hourly test- 
bar analysis. Brinell tests for hardness are made 


What Wages Will Buy 
(Concluded from page 305.) 


These interesting figures form a basis for argu- 
ment for those who believe that the increasing 
facility of large-scale production will. not be used 
unless wages increase to enable people to buy the 
products of the machine. In other words, it 
becomes the interest of producers of goods to 
encourage wage increases to enable the goods to 
be consumed. It is the reverse policy which 
necessitates the destruction of food and goods 
for which purchasers are lacking except at prices 
ruinous to producers. Naturally no one industry 
with rare 


and no one firm could act alone, 
exceptions. 
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on the test-bars as well as on actual motor blocks. 
Other laboratory observations on the hourly test- 
bars include depth of chill} shrinkage per foot; 
transverse strength; tensile strength; deflection 
of test bar and the temperature at the spout of 
the cupola. Cylinder blocks are poured at 1,480 
deg. C. 

A modern sand-control laboratory is provided 
with the latest equipment. All moulding sand is 
synthetic and is made in the foundry by adding 
clay, finely ground coal and bentonite (fine clay) 
to sharp sand. 

Core-room equipment includes sixteen vertical 
ovens which make a revolution on an average of 
every 2} hrs. They have capacity to take care 
of from 350 to 400 short tons of castings per 
day. There are also three vertical ovens for dry- 
ing motor-jacket assemblies. An assembly line of 
eight girls and two men produces 48 eight-cylin- 
der assemblies per hour. 


American Foundrymen’s 
Association 


1937 CONVENTION AT MILWAUKEE 


Milwaukee, one of the foremost foundry 
centres in the United States, has been selected 
for the 41st Annual Convention and Exhibition 
of the American Foundrymen’s Association, to be 
held during the week of May 2, 1937. ‘The 
meetings and display of equipment and supplies 
will be staged in the Milwaukee Auditorium. 

The Board of Directors, in selecting Milwaukee 
as the centre for the next convention, gave 
recognition to the progressive Milwaukee Chap- 
ter. The interest and activity of the foundry- 
men of that section has placed Wisconsin in a 
high rank in technical attendance and in 
handling the practical problems of foundry prac- 
tice, apprentice training, cost, safety and 
hygiene. Outstanding plants, making.all classes 
of castings, will be available for inspection. 

Milwaukee is eminently suited for the activi- 
ties planned, and is accessible by rail, motor 
vehicle, air and water transport. Hotel accom- 
modations have been greatly expanded since the 
last previous American Foundrymen’s Associa- 
tion Convention held in that city in 1924. The 
Auditorium, situated within walking distance cf 
the business and hotel section of the city, has 
full facilities for technical and committee meet- 
ings and for exhibits of equipment and supplies 
used in the foundry industry. 

Papers on all phases of foundry practice and 
on management problems will be offered at the 
Convention, with special attention being given 
to the medical and legislative aspects of safety 
and hygiene in the foundry. In addition, Papers 
have been scheduled on the use of safety shoes, 
leggings, goggles and _ respiratory protective 
devices and on maintenance of equipment. This 
part of the problem of foundry management wi'l 
be found supplemented by a special section in the 
exhibition devoted to protective equipment. 


A Pilot Steel Plant 

Making a new approach to the use of research 
by the steel industry, the Jones & Laughlin Steel 
Corporation is to construct a miniature steel works 
for developing discoveries of its research engineers. 
This experimental plant will be equipped with actual 
steelmaking units on a small scale capable of dupli- 
cating operations in the big mills and will be part 
of the research department of the company. In the 
past it has been the general practice to turn over 
the discoveries of research engineers to the regular 
manufacturing departments for testing and develop- 
ing. Under this new system Jones & Laughlin engi- 
neers will develop and test their ideas in the new 
pilot plant, where they will have entire control 
over the miniature steelmaking equipment, which 
will include an iron cupola, an open-hearth furnace, 
a Bessemer converter, a blooming mill, and various 
finishing devices.—‘‘ The Iron Age.’’ 
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Notes from the Branches 


Falkirk Section.—This_ section opened its 
activities for the winter session with a smoking 
concert in the Argyll Restaurant, Falkirk, on 
October 16. Mr. Norman Erskine presided, and 
was supported by Mr. Duncan Walker, Bonny- 
bridge (Senior Vice-President of the Scottish 
Branch); Mr. James M. Primrose (managing 
director of the Grangemouth Iron Company, 
Limited); Mr. John Smith (Past-President of 
the Section) ; and Mr. Henry McNair (hon. secre- 
tary). 

The CHAIRMAN, speaking of the aims and 
objects of the Institute, said the progress in 
their particular branch of the industry had been 
slow compared with that made with other indus- 
tries, the reason being, in his opinion, the 
tremendous variety of output attempted by the 
type of firm called jobbing  ironfounders. 
Specialisation, however, was alive in the light- 
castings industry, and individual firms were 
now concentrating on the production of baths, 
pipes, pipe fittings, stoves, etc. Research work 
done by individuals, by the British Cast Iron 
Research Association, and other bodies had done 
much to improve the knowledge of the physical 
properties of iron and of the production of 
special irons. Moulding sand and synthetic 
sands had received much attention lately, and 
mechanical sand-preparing units were becoming 
the rule rather than the exception. The advent 
of vitreous enamelling had opened up a new 
field in the production of castings for various 
purposes. The members of the Institute could 
do their share in the acceleration of progress 
in that industry. There was no definite prece- 
dent to guide their efforts, and the responsibility 
of ensuring progress should rest not with a few 
individuals but with each and every member. 
The facilities offered by the Institute, if taken 
full advantage of, would result in the general 
advancement of individual knowledge and of the 
industry. 

The chairman closed by appealing to the mem- 
hers to do everything in their power to make 
the work of the Institute as successful as pos- 
sible. He suggested that more use might be 
made of the foundry school in Falkirk, which 
was splendidly equipped with laboratories and 
modern foundry plant. 

Mr. Duncan WALKER proposed the toast of 
‘The General Council,’’ and coupled it with 
the name of Mr. Primrose, who, in reply, spoke 
of his experiences at conferences of ironfounders 
in France and Germany. 

Wales, Monmouth & West of England Branch. 
—The opening meeting of the 1936/1937 session 
took the form of a supper dance at the Royal 
Hotel, Cardiff, on October 10. Among the guests 
were the President of the Institute, Mr. H. 
Winterton, and at the conclusion of the supper 
Mr. Southcott (Branch-President), who presided, 
outlined briefly the aims of the Institute. 

Mr. B. Jenkins, of Graham & Company, 
Limited, was called upon to propose the toast 
The Institute of British Foundrymen, and Mr. 
Winterton responded. The Branch was proposed 
by Mrs. Ethel Rawden and responded to by 


Mr. C. E. Williams, J.P., and Mr. J. P. 
Galletly. Mr. Ivor Jenkins proposed the toast 


to The Visitors. 

A propaganda meeting was held at the Grand 
Hotel, Bristol, on October 12, at which the 
Senior Vice-President of the Institute (Mr. C. 
Bigg) and the Secretary (Mr. T. Makemson) were 
present. The meeting was well attended and 
resulted in a Bristol Section of the Institute 
being formed, with Mr. Ivor Rees acting as 
Chairman and Mr. Hares as Hon. Secretary. 


Karrier Morors, of Luton, have just 
received from the Huddersfield Corporation an orde1 
for 85 trolley-buses, the total value being nearly 
£100,000. 
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The Research and Development Depart- 
ment Laboratory of the Mond Nickel 
Company, Limited 


Yesterday, Lord Weir of Eastwood, who was, 
it will be remembered, the first President of the 
British Cast Iron Research Association, per- 
formed the opening ceremony of the new labora- 
tories of the Research and Development Depart- 
ment of the Mond Nickel Company, Limited, in 
Birmingham. The foundry industry is greatly 
appreciative of the valuable work which this com- 
pany has done in the direction of the develop- 
ment of high-duty cast irons, for in searching to 
establish the order of the benefit to be derived 
from the addition of nickel, fundamental infor- 
mation of a general utilitarian character was 
obtained and disseminated. 


General Description 


The new laboratory is situated at Wiggin 
Street, Birmingham, on a site 187 ft. by 43 ft. 
The structure is of reinforced concrete and con- 
sists of basement, three floors, and pent-house on 
the roof. The building is faced with red bricks 
and a feature of the front elevation is a curved 
window, 38 ft. high, lighting the main staircase 
in the centre of the block. Additional staircases 


provides accommodation for storage, for the air- 
conditioning plant, and contains also the service 
distribution gear, air compressor, etc. 

The ground floor, upon which heavy machinery 
is located, is carried by the retaining walls and 
by 30 columns passing through the basement. 
The floor is designed to carry 2 cwts. per sq. ft., 
where the loads to be placed are heavier, and 
elsewhere for 1 cwt. per sq. ft. 


Stores and Machine Shop 

The ground-floor space is divided into stores, 
machine shop, mechanical testing laboratory, 
heat-treatment laboratory, thermal analysis 
laboratory, weighing room, melting shop and 
semi-technical laboratory. 

Access from the street to the stores is obtained 
by an opening 10 ft. wide by 14 ft. high, closed 
by a steel roller-shutter. Racks and bins are 
provided in the stores and materials may also be 
lowered into the basement through a 6-ft. square 
trap door or by means of the lift. A partitioned 
section serves for the storage of the more valu- 


GENERAL LABORATORY. 


are provided at the east and west ends of the 
building. 

In order to free the laboratories from obstruc- 
tions, and to permit alterations with a minimum 
of difficulty, internal columns have been avoided 
as far as practicable, but the floors are designed 
for factory loads. Partitions have been con- 
structed in steel where rearrangements of the 
accommodation are probable, and elsewhere in 
brick or sound-insulating fireproof blocks. 

Fireproof materials have been employed exten- 
sively, and the use of wood has been largely 
restricted to block floors and the doors in the 
office section. Except on the ground floor, where 
granolithic concrete is used, the floors are laid 
in an Empire hard-wood which is specially suit- 
able for laboratories. Doors to the offices are in 
teak, all others are of steel. The floors are of 
reinforced concrete, covered on the upper floors 
by a 6-in. layer of sound-insulating porous 
concrete. 

The site was excavated to a depth of about 
10 ft., except at one end, ‘where there was good 
ground, and a basement was constructed 140 ft. 
by 40 ft. with 10 ft. head room. The basement 


additional testing machines. The mechanical 
testing laboratory, which has an area of 42 ft. 
by 30 it., also contains six creep testing units, 
and a number of fatigue testing, hardness test- 
ing and other machines. Provision has been 
made so that the portion of the room occupied by 
the creep testing machines can be partitioned off 
later. 

From the mechanical testing laboratory a short 
corridor passes between the main staircase at 
the front of the building and the men’s lavatory 
and lift at the back of the building. This pass- 
age leads to the heat-treatment and thermal 
analysis laboratories. 


Heat-Treatment Laboratory 

In the heat-treatment laboratory, which has 
a floor area of 40 ft. by 23 ft., there are two 
Birlec electric furnaces having hearths 24 in. 
by 12 in. by 8 in. and 18 in. by 9 in. by 6 in., 
two large gas-fired furnaces, and a number of 
small furnaces. Water and oil quenching tanks 
on castors are provided. The control panels for 
the heat-treatment furnaces are placed in the 
adjacent thermal analysis laboratory. These 
panels consist of temperature controllers, tem- 
perature recorders, and time switches. Connec- 
tions between the furnaces and the controllers 
are facilitated by holes left in the floors and by 
wood strips cast into the ceiling of the basement. 

The thermal analysis laboratory contains a 
number of potentiometers, a gradient furnace 
which can be raised and lowered by a small elec- 
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MecuHanicaL Testinc LABORATORY. 


able and fragile materials, and also for small 
tools used in the machine shop. 

To avoid the transmission of vibration the 
machine shop floor is insulated from the main 
structure by a space filled with rubber mastic. 
The floor, 42 ft. by 30 ft., is supported on nine 
concrete columns, each having its own founda- 
tion below the basement floor. The machine shop 
contains a 12-in. C.R. lathe, and a number of 
smaller lathes, a milling machine, two power 
hack saws, and a variety of grinding machines. 
Access to the machine shop is obtained through 
swing doors from the stores, and a second pair 
of swing doors leads to the mechanical testing 
laboratory. 


Mechanical Testing Laboratory 


One-half of the mechanical testing laboratory 
floor is constructed similarly to the machine-shop 
floor to reduce the transmission of shocks from 
the testing machines to the remainder of the 
building. On this part of the floor are a 50-ton 
Amsler universal testing machine and two Avery 
tensile testing machines of 5 tons and 1 ton 
capacity respectively. Space is available for 


tric motor, and a special thermocouple calibrat- 
ing furnace. The room also contains a number 
of small electric furnaces designed for thermal 
analysis. 


Semi-Technical Laboratory 


From the heat-treatment laboratory swing 
doors lead to a large laboratory, 42 ft. square 
and 28 ft. high, which has been designed to 
accommodate equipment for experiments on a 
semi-works scale. The main stanchions are suffi- 
ciently strong to carry a 10-ton overhead travel- 
ling crane if required in the future. The ground 
beneath this laboratory has not been excavated, 
and whereas one-half of the floor has been laid 
in reinforced concrete, the other half is laid 
in concrete paving slabs, so that a minimum of 
cutting away and making good will be required 
when heavy equipment is installed. Access to 
the semi-technical laboratory may be obtained 
from the street by a 10 ft. by 10 ft. opening 
provided with a steel roller-shutter. 

At present a corner of this laboratory is used 
for melting operations. There is a furnace pit 
containing a 40-lb. gas-fired furnace with space 
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for two additional furnaces. There is also an 
18-lb. capacity high-frequency electric furnace, 
and a casting pit. It is expected that in the 
future, melting operations will be undertaken in 
a portion of the space now used for thermal 
analysis and heat-treatment. Provision has been 
made so that the alterations can easily be made, 
and to this end removable steel partitions have 
been employed. 
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enable this to be done, an extension of the first 
floor corridor runs part of the length between 
these two laboratories. At present this exten- 
sion is used as an apparatus store. ; 


Metallography Room 
The east end of the first floor contains metal- 
lography, preparation, macro-photography and 
dark rooms. The metallography room contains a 
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in addition is provided with normal dark room 
facilities. For routine work there are two small 
dark rooms reached by a single maze entrance; 
the first room is used for printing and the 
second for the development of plates. 

Beyond the metallography room is the upper 
part of the semi-technical laboratory, and swing 
doors give access to the staircase at the east end 
of the building. 


A Corner or tHe Heat-TreatMent LABORATORY SHOWING THE 


Brrrec Furnace. 


Physical Laboratories and Office Block 


On the first floor, the west end of the block 
is occupied by the physical and general labora- 
tories, each being 20 ft. by 30 ft. The physical 
laboratory contains a Hughes permeameter and 
other magnetic testing equipment, a variety of 
resistance bridges, and similar equipment for de- 
terminations of ‘physical constants. The general 
laboratory is primarily intended for experimental 
work of a special nature which cannot be carried 
out in the ground floor laboratories, as for 
example the determination of the effects of gases 


Zeiss photomicrographic outfit, and hand micro- 
scopes, together with a Hilger spectrograph and 
a Leitz Universal dilatometer. These last two 
instruments are located in the metallography 
room to keep together all photographic work. 
Provision has, however, been made for a further 
dark room in the physical laboratory, in which 
room the spectrograph and dilatometer may be 
located in the future. Facilities are provided in 
the metallography laboratory for preparing draw- 
ings and for the trimming and dry mounting of 
photographs. The preparation room is reached 


Room. 


Heat-Resisting Materials Laboratory 

The west end of the second floor contains two 
rooms at present occupied by equipment for the 
testing of electrical-resistance and heat-resisting 
materials. In one of these rooms the work prin- 
cipally carried on is the accelerated life testing 
of resistance wires, for which there are 60 units 
for the Bash and Harsch test, and 60 units for 
testing wires in the form of spirals in refractory 
formers. Power is obtained from tapped trans- 
formers giving voltages from 5 to 110, controlled 
by two voltage regulators. 


Heat-ResistinG Materitats LABORATORY. 


on metals, under conditions of precise control. 
The centre part of the first floor is occupied 
by offices, there being a conference room, writing 
room, general office and two other offices. Pro- 
vision has been made to permit the construction 
of further offices by partitioning off portions 
from the gengral and physical laboratories. To 


from the metallography room by swing doors. 
The usual grinding and wet-polishing equipment 
is installed, while beneath a hood there is a lead- 
covered bench with sinks. A fan is provided for 
the removal of fumes. 

The macro-photography room contains cameras, 
adjustable stands, spot lights and enlarger, and 


Main Corrosion 


The second room contains equipment for test- 
ing electrical resistance materials under condi- 
tions simulating those of service. Tests made in 
this room include life tests on electric firebars, 
hot plates, oven and iron elements. For these 
tests there is a tapped transformer, giving volt- 
ages from 5 to 250. In both rooms timing de- 
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vices, relays and contactors have been installed 
so that the elements under test may be switched 
on and off automatically, and equipment is pro- 
vided to record the life of the materials under 
test. 


Chemical and Corrosion Laboratories 


The remainder of the west half of the second 
floor is occupied by chemical and _ corrosion 
laboratories. The main corrosion laboratory is 
40 ft. by 20 ft. and contains specially designed 
apparatus for alternate immersion, circular path 
and jet tests. On the other side of the corridor 
there are two laboratories each 20 ft. square, 
the partition between them being two rows of 
fume chambers placed back to back. One of 
these rooms is used mainly for corrosion tests 
involving the development of fumes, while the 
other is used for chemical analysis. Electro- 
plating is carried on at present in this section 
of the laboratory, but will later be carried on in 
a room partitioned off from the spare space at 
the east end of the block. A balance room, 
chemical stores and preparation room are located 
conveniently near the chemical and corrosion 
laboratories, while a small room is provided for 
indoor atmospheric corrosion tests. 

The central staircase is continued up to the 
roof, where there is a penthouse containing two 
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The hot water for the heater batteries is nor- 
mally obtained from a steam calorifier, but an 
automatically-controlled oil-fired boiler is pro- 
vided as a standby. 


Gas, Water and Electricity Supplies 

The electric power, electric lighting, gas and 
water mains all enter the basement, where the 
necessary switchgear, meters, and main distribu- 
tion gear are located. Supplies are distributed 
in the basement by overhead lines and pass to 
the upper floors by 16 vertical ducts, each having 
a cross-sectional area of about 12 sq. ft. These 
ducts are constructed of rolled steel sections with 
asbestos cement sheets fastened to the steel work 
by means of Monel angles and flats, the construc- 
tion being such that the ducts can be opened in a 
few minutes. On the first and second floors a 
longitudinal traverse from end to end of the 
building is provided by a false ceiling over the 
central corridor. 

In most rooms drainage channels and service 
channels carrying gas, water, compressed air and 
electric supplies, have been formed in the floors. 
Round the walls of the laboratories pipes are ex- 
posed, but electrical services are carried in a 
groove formed in the walls by means of specially 
cast reinforced concrete channels about 9 in. by 
6 in. and covered by asbestos sheets. These 


SMALL Corrosion LABORATORY. 


small rooms. One of these is used for the storage 
of inflammable materials and the other contains 
a sea water tank, supplying the jet test appara- 
tus in the corrosion room below, the sea water 
being returned to this tank by an air lift. 

The east end of the second floor consists at 
present of two large rooms, each about 40 ft. 
square. In the first of these, services have been 
laid so that the space may be divided up into 
2, 4 or 8 rooms according to future require- 
ments. The second room has been left unfinished. 

The roof of the laboratory is flat, and carries 
corrosion frames which, if desired, may be 
brought into the penthouse for the examination 
of the specimens. 


Heating and Ventilating Systems 

The laboratory is heated and ventilated by 
the introduction of fresh warm air, provision 
being made for the extraction of vitiated air. 
This system keeps the building free from dust 
and avoids the inconvenience of radiators in 
the laboratories. The arrangement of the plant 
is such that re-circulation of the air may be 
put into operation during exceptionally severe 
weather. The temperature and humidity of the 
air are thermostatically controlled, and in warm 
weather an additional thermostat brings into the 
washer a supply of well water, having an average 
temperature of 53 deg. Fah. 


Creep 


channels connect with the ducts so that any elec- 
trical supply required can be brought to a point 
quickly and with a minimum of disturbance. 

Conduits for lighting and for electric power 
distribution are in copper, and gas, water and 
compressed air pipes are also in copper. The 
drainage channels are formed in glazed earthen- 
ware laid in acid-proof cement in a concrete 
channel lined with acid-resisting asphalt. These 
channels connect up to Ni-Resist corrosion-resist- 
ing cast iron pipes which lead the waste to an 
asphalt-lined sump formed in concrete integral 
with the basement ceiling. 

The electric supplies available consist of 400 
volts 3-phase 50-cycles for the larger electric 
motors and the larger electric furnaces, 230 volts 
single phase 50-cycles for general use, 230-volts 
d.c. for special apparatus such as the spectro- 
graph, controlled voltage 5-volts to 110-volts for 
the life-testing equipment, but connected also to 
other points in the laboratories, while a large 
tapped transformer giving 5 to 250 volts is con- 
nected to a number of points in the building. 
The distribution boxes and fuse boxes are located 
on the walls near the main vertical ducts and 
spare ways have been provided liberally so that 
additional connections can be made with ease. 

Iu each laboratory the gas, water and air pipes 
are provided with main cocks at the points where 


they pass out of the vertical ducts, so that the 
supplies in any room may be cut off without 
affecting other rooms. 


Local Service Arrangements 


For the physical and general laboratories 
special arrangements have been made for power 
distribution. The switch sockets in these labora- 
tories are connected to plugs on a special dis- 
tribution board carrying sockets wired for d.c., 
a.c. and controlled voltage. Other sockets on 
the board are connected through contactors 
operated by Leeds Northrup potentiometer con- 
trollers. Any socket may be supplied at a 
moment’s notice with electric power from any of 
these sources and provision has been made for 
36 power points on this system. 

For telephones and electric bells fibre ducting 
has been laid in the floors to render these ser- 
vices independent of others. 


Working Benches and Lighting 


Except in the chemical laboratory and in the 
metallography block the benches consist of tiled 
reinforced concrete slabs with welded steel legs. 
All benches are of the same size, viz., 2 ft. 11 in. 
high by 2 ft. 6 in. wide by 8 ft. 6 in. long (this 
dimension being half the distance between the 


Unit THE MECHANICAL LABORATORY. 
main columns), and are portable and _ inter- 
changeable. 

To provide cupboard and drawer accommoda- 
tion beneath the benches special steel cabinets 
have been provided which slide beneath the 
benches, where they are held by clips. This 
arrangement gives great flexibility and is par- 
ticularly useful where, for some special experi- 
ment, it may be desirable to place equipment at 
a particular point beneath a bench. At the back 
of each bench one row of tiles has been replaced 
by a teak strip, the object of which is to facili- 
tate the cutting of holes for services. 

General lighting in all the important rooms 's 
provided on the basis of 14 foot-candles on the 
working plane. The fittings are sealed in order 
to exclude fumes. In addition to the general 
lighting, provision has been made for local light- 
ing for any special equipment. 


AN AGREEMENT has been reached between represen- 
tatives of Willenhall malleable and grey-iron manu- 
facturers and the National Union of General and 
Municipal Workers upon the Union’s application for 
3s. per week advance for the employees. Day 
workers will receive 2s. a week advance from Octo- 
ber 1, and a further 1s. a week advance on Janu- 
ary 1, 1937. Pieceworkers will receive 5 per cent. 
increase—24 per cent. on each date. 


309 4 
| 
| 
; 


FOUNDRY TRADE JOURNAL 


Research and the Practical Man 
PRESIDENTIAL ADDRESS BY MR. FRANK HUDSON 


The Scottish Branch of the Institute of British 
Foundrymen held its opening meeting of the 
session in Glasgow on October 10. Mr. D. 
Smarpe (the retiring President) expressed the 
hope that the coming session would prove 
interesting and profitable to all the members. 
The past year had been one of considerable 
activity, the annual conference of the Institute 
having been held in Scotland in June. Mr. 
Frank Hudson had taken a number of cinemato- 
graph pictures during the conference, and had 
kindly arranged to show films of parts of the 
proceedings. 

The film depicting incidents in Glasgow, Edin- 
burgh, Kilmarnock and the sail down the Clyde 
was then shown. The thanks of the meeting to 
Mr. Hudson were expressed, and the suggestion 
made that other Branches should have an oppor- 
tunity of viewing the film. 

Mr. Swarre then said that he had felt very 
honoured last year on being asked to fill the posi- 
tion of President and to take part in the annual 
conference of the Institute. He had been 
excellently supported by the Council, the 
members and the secretary, Mr. Bell, and he 
wished to express his thanks to them all. He 
felt confident that Mr. Hudson, the new Branch- 
President, would receive the same support and 
assistance. It gave him great pleasure to 
induct Mr. Hudson into the chair. 

Mr. F. Hupson thanked the retiring President 
for his kind remarks and the members for having 
elected him to the highest position the Scottish 
Branch could confer. He was certain that the 
members would wish to record their appreciation 
of the manner in which Mr. Sharpe had carried 
out the duties of President during the past year. 
Those duties had been unusually strenuous owing 
to the annual conference being held within the 
territory of the Branch. Mr. Sharpe had 
performed them with credit to himself and satis- 
faction to members generally. 

Mr. Hvupson then read his Presidential 
Address, in the course of which he said :— 

Let us look for the few moments at my dis- 
posal at the meaning of research. The average 
foundryman considers that research is some- 
thing which by its very nature is confined within 
the walls of a laboratory. The dictionary defini- 
tion, however, is ‘diligent examination or 
investigation.’? This derivation was more fully 
expounded in the course of an address recently 
given to the American Society of Mechanical 
Engineers by Mr. C. F. Kettering, of General 
Motors Corporation. ‘‘ Research,’’ said Mr. 
Kettering, ‘‘ is a going back to study why we 
do a thing as we do it, and how we can improve 
it; it is not something that goes with a 
laboratory, but a principle which anybody can 
apply, a method of trying to find out if we are 
satisfied with what we have, what we are, and 
what we are doing. The history of industrial 
development shows that someone did something 
that everybody was sure would not work; quite 
probably it would not work under certain con- 
ditions, but the man who succeeded discovered 
and employed slightly different conditions. Re- 
search is thus, in the last analysis, simply trying 
to step further ahead by the systematic building 
up of efficient production.”’ 


A Research Worker’s Who’s Who 


Social standing, too, plays little part in the 
questién of research. We have only to look at 
some of the great men who have gone before to 
appreciate this. James Brindley, the celebrated 
engineer, presents us with a striking illustration 
of these remarks, as well as a noble instance of 
self-elevation. Owing to the dissipated habits of 
his father, his boyhood passed away without 
instruction, and at seventeen years of age, still 
unable to read or even to write his name, he was 


engaged in common farm labour at his native 
village near Macclesfield. At the age of seven- 
teen he went to Macclesfield and bound himself 
as apprentice to a Mr. Bennett, a millwright 
then residing there. 

One of the first incidents which gave to Brind- 
ley a knowledge of his own powers was when his 
master was engaged in the erection of a paper 
mill. Mr. Bennett seems to have been one of 
those persons who aspired to nothing beyond 
what he had been drilled to do in the course of 
a seven years’ apprenticeship. Accordingly, the 
paper mill soon brought him to a standstill. He 
had taken the precaution to examine a mill in 
actual operation some considerable distance 
away, but he had brought home merely the pat- 
tern in his eye, and not the principle of its con- 
struction in his mind. 

Brindley soon found that in implicitly follow- 
ing his employer’s directions he was rendering 
himself a laughing-stock to those who knew 
better how the work should be done, and one 
Saturday evening, when his working hours were 
over, he set out to examine the model mill. The 
knowledge he derived from this personal in- 
spection enabled him not only to finish the 
undertaking, but also to add several improve- 
ments of his own. In due course Brindley came 
to build the Manchester Ship Canal, an under- 
taking which has left him famous. Very similar 
to Brindley’s career is that of George Stephen- 
son, who may be regarded as the Brindley of 
railways. 

Brindley and Stephenson are not the only illus- 
trious engineers who have risen from the lowest 
grade in social life. John Rennie and Thomas 
Telford commenced life in very humble circum- 
stances. 

As a last example let me cite Thomas Alva 
Edison. At eleven years of age Edison was sell- 
ing newspapers, and at his death he had given 
to the world the telephone, the gramophone, the 
electric lamp, the electric railway, motion pic- 
tures, the storage battery and many other in- 
ventions. He has been by far the most prolific 
inventor of any time, having filed more than 
1,400 applications in America alone, for which 
over 1,100 patents were granted. The popular 
conception of Edison is of a man who accom- 
plishes startling results by instantaneous flashes 
of intellect. The rea] Edison is a man of in- 
defatigable industry, who attains his ends by 
patient effort intelligently applied. 

Brindley, Stephenson, Rennie, Telford and 
idison had no misconception of the meaning of 
research. They did not need four walls for a 
laboratory. They merely studied the things they 
did and how they could improve them. 


Closing the Gap 

Coming tc our own industry and Institute, not 
so Many years ago there was a big gap between 
the metallurgist and the practical man. To-day 
that gap is beginning to close up, and in the 
very near future I hope there will be none. In 
the past there has been a distressing lack of 
contact between research and industry, the one 
thinking along different lines from the other, 
and sometimes having but small patience with 
its attitude of mind. It has been said, ‘‘ Coming 
together is a beginning, keeping together is pro- 
gress, working together is success.’’ The Insti- 
tute has brought us together; can it keep and 
make us work together? I think it can if we 
will let it. In the first place, let us believe 
that the Institute is a research laboratory, as 
it is in the true conception of the word, and 
that we are all workers in that laboratory, study- 
ing why we do a thing as we do it, and how we 
can improve it. Such an outlook, steadfastly 
maintained, will mean ultimate success. 
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Reference to the Royal Charter Bylaws of the 
Institute shows that its objects shall be :— 


(1) ‘‘ To promote the intellectual welfare of 
its members by periodical meetings for reading 
and discussing scientific Papers on subjects 
connected with the foundry and allied indus- 
tries.’’ 

(2) “ To initiate, conduct and supervise re- 
searches into the science and technology of the 
art of metal and alloy production, casting and 
working. Organise and conduct or advise on 
means and systems of education for all or any 
grades of operatives or workers in the art and 
craft of metal casting and to collect and dis- 
tribute information on the science and art of 
founding and allied subjects.”’ 


These objects were laid down for your guidance 
but they are of little value to the success of the 
Institute unless they are acted upon. I would 
like to think of this address as an appeal to the 
younger members to do their very utmost in this 
direction. Social standing does not matter and 
lack of knowledge does not constitute a barrier 
to success. Those who take a live interest in 
the Institute have the greatest interest in their 
work and lack of knowledge can be easily cor- 
rected by those who have this interest and an 
understanding of the word research. 

Many persons imagine that they can make no 
progress in scientific observations without exten- 
sive attainments in mathematics and the use of 
instruments and chemical apparatus. These, 
doubtless, are important helps to observation : 
yet much can be done without them. I know of 
no other situation in which the capacity for 
intelligent observation can be so _ fruitfully 
applied as in the foundry. 


The Case of Watt 

Many years ago a young man wanted to sell 
spectacles in London and petitioned the corpora- 
tion to allow him to open a little shop, without 
paying the fees of freedom, and was refused. 
He came to Glasgow and the corporation refused 
him there. He made acquaintance with some 
members of the University, who found him very 
intelligent, and permitted him to open his shop 
within their walls. He did not sell enough spec- 
tacles and magic lanterns to occupy all his time 
and consequently he amused himself at intervals 
in taking apart and reassembling all the 
machines he came across. He found that there 
were books on mechanics written in foreign lan- 
guages so he borrowed a dictionary and learned 
the languages to permit him to read those books. 
The University people wondered at him and 
found time to call at his little room in the even- 
ings to tell him what they were doing and to look 
at the instruments he constructed. A machine in 
the University collection needed repairing and he 
was employed to do the job. He made it into a 
new machine—the steam engine—and the giant 
mind of Watt stood out before the world, the 
author of the industrial supremacy of this coun- 
try and the herald of a new force in civilisation. 
But was Watt educated? Where was he 
educated? In his own workshop and by the 
kindly help of his more learned university friends 
in this City of Glasgow. 

There is no man worth his salt who does not 
aspire to greater things, and I would like to 
think in concluding my remarks that perhaps 
amongst this audience there may be another 
Watt, who in the years to come can say that 
he was educated in his own workshop with 
the help of the Institute of British Foundrymen, 
and by a greater understanding of the word 
research and perseverence in all that it means. 


Vote of Thanks 

Mr. Joun Cameron (Past-President of the 
Institute), proposing that a vote of thanks be 
accorded to the President for his address, agreed 
with Mr. Hudson when he said that what was 
required was research by the man on the floor, 
especially the younger men. Mr. N. McManus 
supported the resolution. 
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Ending the Internal Wrangle 
PRACTICAL AND METALLURGICAL CO-OPERATION SOUGHT 


The London Branch of the Institute of British 
Foundrymen opened its 1936-37 session by a 
well-attended meeting at the Charing Cross 
Hotel, London, W.C.2, on Wednesday, October 7, 
and extended a hearty welcome to its newly- 
elected Branch-President, Mr. V. Delport, who 
was introduced by his predecessor, Mr. F. O. 
Blackwell. 

Mr. Derorr, at the outset, paid a tribute to 
Mr. Blackwel) for the manner in which he had 
conducted the affairs of the Branch during the 
past session, in spite of the fact that he had 
been handicapped by ill-health. He had been a 
model of tact, and had set his successor an 
example which would be perhaps rather difficult 
to follow. The members of the Branch were 
grateful to him and were very glad that he had 
completely recovered his health. 


Apologies for Absence 
Apologies for absence were received from Dr. 
A. B. Everest (Senior Vice-President of the 
Branch), Mr. C. Booth, J.P., Mr. Sydney Evans 
and Mr. W. B. Lake (Past-Branch-President). 
Mr. Lake’s good wishes to the Branch-President 
were conveyed by Mr. C. H. Kain. 


Minutes 
The minutes of the last ordinary meeting of 
the Branch, held in London on March 4, 1936, 
and of the inaugural meeting of the East 
Anglian Section of the Branch, held at Ipswich 
on March 24, 1936, were taken as read and were 
confirmed and signed. 


PRESIDENTIAL ADDRESS 


Mr. Detrort then delivered his Presidential 
Address, as follows :— 

During the several years in which I have 
attended meetings of the Institute of British 
Foundrymen at which Papers were read—both 
Branch meetings and annual Institute meetings 
—I have occasionally noticed what appears to 
me to be the manifestation of a certain anta- 
gonism, or lack of understanding, between the 
practising foundryman and the metallurgist or 
research worker. I may be giving these mani- 
festations more importance than they deserve, 
but from my own observations I am convinced 
that between the man in the laboratory and the 
man in the works there is not that community 
of thought and that association which, if it 
existed more completely, would be of the greatest 
benefit to the industry as a whole. 

Both the practical man and the research 
worker play their indispensable part in the life 
and development of the industry, and therefore 
this restraint that seems to exist between these 
men must be the result of misunderstanding. 
Before endeavouring to analyse the cause of this 
misunderstanding, I would like to emphasise the 
importance of the parts that each plays in pro- 
ducing castings. 

It is recognised by all those who have studied 
industrial matters that the production of cast- 
ings constitutes a basic industry. Those who 
are in the habit of using castings in one form 
or another, either in their daily life or in build- 
ing up all kinds of structures, are probably not 
consciously aware of this basic character of our 
particular industry. Yet there are very few 
fields, in industrial or social life, where castings 
do not play a prominent part. 

Try to visualise our modern civilisation with- 
out castings! Is it presumptuous to say that the 
casting of metals played as great a part in the 
hirth and development of our civilisation as did 
the discovery of the wheel, or of the power dor- 
mant in the flow of a stream? We know that 
highly-developed civilisations existed in Meso- 
potamia, Egypt, and China some thousands of 
years ago. Among the remnants of those civi- 


lisations that can still be traced to-day are metal 
ornaments and pottery work. Some of these 
metal ornaments were hammered, and some of 
the pottery was made on the potter’s wheel, 
but even in those times some clay objects were 
moulded and some metals cast. 


Early Examples of Castings 

According to a contribution to “‘ Early Man,”’ 
by Prof. John L. Myres, closed moulds were in 
use in Mesopotamia, at Ur and Tell-al-Ubaid, 
before 3000 B.c., and at Tell-al-Ubaid even the 
cireperdue process was used and permitted of the 
reproduction of shaft-holed axes, which had pre- 
viously been laboriously punched or bored. This 
refers to the casting of copper. Bronze cast- 
ings probably came later. 

Those who. visited the International Exhibi- 
tion of Chinese Art in London at the beginning 
of this year would have noticed a number of 
cauldrons, food vessels and wine vessels in 
bronze. The earliest types shown were attributed 
to the Shang-Yin dynasty, which ruled the 
country between 1766 and 1122 B.c. These 
vessels were not perfect castings as compared 
with modern standards, but they fulfilled their 
purpose and are admirable works of art—in fact, 
the technical skill and the ornamentation indi- 
cates that these bronzes were preceded by a long 
period of evolution during which the casting of 
bronze developed. More recently, further dis- 
coveries have been made in China confirming 
that bronze castings were already highly de- 
veloped during the Shang period already referred 
to. 

Roman Galleys 

Coming to more recent times, I might men- 
tion that on the occasion of the International 
Foundry Congress held in Italy in 1931, some 
of us visited Lake Nemi, where in Nero’s time, 
about the year a.p. 60, the emperor’s galleys 
were moored. After a period of strenuous ser- 
vice, these galleys finally sank to the bottom 
of the lake. At the time of our visit, the lake’s 
level had been pumped down, and two galleys 
were brought to the surface. A small museum 
had been temporarily erected nearby, where 
various objects taken from the galleys were being 
collected. A certain quantity of these objects 
consisted of articles of plumbing, and ornaments 
cast in an alloy closely resembling modern brass. 
These articles were well preserved, and from a 
superficial examination they compared very 
favourably with many similar implements seen 
to-day in our modern mass-produced houses. 

In this excursion into antique and even pre- 
historic times, I have only mentioned copper or 
copper alloy castings, because iron castings came 
much later. According to Dr. T. A. Rickard, in 
a Paper entitled ‘‘ Iron in Antiquity,’ given 
before the Tron and Steel Institute in Newcastle 
in 1929, manufactured iron was probably not 
in regular production until about 1500 B.c., 
although iron objects of greater antiquity 
have been found, but they are presumed to be 
of meteoric iron. 

Actually, there is no definite knowledge of the 
appearance of the first iron casting. Prof. 
Myres, in the book already cited, mentions 
a Homeric reference to a ‘‘ mass self-poured,’’ 
which might be interpreted as fused iron 
solidified as cast iron. Homer is supposed to 
have lived in the ninth century B.c.; it is not 
even certain that he ever existed, but the 
writings of which he is supposed to be the author 
date from that time. The ‘‘ Chronology of Iron 
and Steel,’’ compiled by Prof. Stephen L. 
Goodale, of the University of Pittsburgh, men- 
tions that Aristotle, who wrote in the fourth 
century B.c., seems to indicate that cast iron as 
well as steel was known in his time; the follow- 
ing words are quoted: ‘‘ Wrought iron itself may 
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be cast so as to be made liquid and to harden 
again, and thus it is they are wont to make 
steel.”’ Perhaps allowance should be made for 
the difficulties of translation and interpretation. 
Be that as it may, inquisitive minds are still 
striving to discover the origin and date of the 
earliest iron castings. 


Modern Achievements 


To turn to our present-day civilisation, not 
only are castings universal, but they have 
attained a tremendous size and weight. The 
stern frame of the ‘‘ Queen Mary,” for example, 
is a steel casting that weighs 190 tons; a 
propeller bracket and the rudder frame, also 
steel castings, weigh 120 tons and 110 tons re- 
spectively; a cast-iron gear wheel centre weighs 
514 tons; each of the bronze propellers weighs 
35 tons. I have chosen these examples because 
they are taken from one of our latest and 
greatest engineering achievements, but, although 
somewhat exceptional, they are not unusual to- 
day. Early this year an American foundry 
poured six 130-ton steel castings for the housings 
of an 84-in. strip mill. 


Lack of Statistics 


To my knowledge, there are no systematically- 
compiled statistics covering the production of 
castings, except as regards steel castings in 
certain countries, and I would not weary you 
with figures. I can state, however, that over 
one million tons of steel castings are produced 
annually in the leading industrial countries of 
the world, and that well over five million tons 
of pig-iron are used to make iron castings. 

This digression in the past and present serves 
to illustrate the essential importance of the 
foundry industry in our lives. How essential, 
therefore, is the part of the men who are directly 
responsible for the production of all these cast- 
ings, and particularly of the moulders and core- 
makers who shape the raw materials into the 
moulds, which give the casting its final form. 
To these men, and to those who prepare the sand 
and pour the metal, we are deeply indebted for 
the practical experience which has accumulated 
from generation to generation. Most of these 
men started as boys; they took interest in their 
work, became skilled craftsmen and ultimately 
masters in their own province, and no one, 
however intelligent, however naturally skilled, 
can take their place without passing through the 
same experiences. In other words, the true 
foundry craftsman is entitled to the same respect 
and consideration as that given to any man, 
whatever his attainments, who, in his particular 
field, fulfils his part in the general scheme of 
things. 

It is conceivable that we might live, and even 
attain a certain degree of civilisation without 
the art of casting metals, but at a much greater 
cost. A large proportion of parts or finished pro- 
ducts that are cast could be made out of fabri- 
cated metal, but at a much higher cost than is 
the case with casting. Apart from the economic 
aspect of the case, there are certain inherent 
qualities in a casting; qualities of toughness and 
of inertia, which are of considerable importance 
to the engineer. The manufacture of bedplates 
for heavy machinery is a case in point. There 
are many other products where these qualifica- 
tions are required, either combined or separately. 


New Forms of Competition 

In the past fifteen years the foundry industry 
has had to face very strong competition, due 
largely to developments arising in other branches 
of engineering, such as welding, riveting, etc. 
As is known, the welding industry has made 
rapid strides in recent years, it has its own tech- 
nical press; it possesses its own technical associa- 
tions, and these in turn hold their own meetings 
and congresses. The symposium on welding held 
in London in the spring of last year will not 
easily be forgotten; no less than 150 Papers 
were contributed by authors from the leading 
industrial countries of the world. All the more 
importance attaches to the International Foun- 
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dry Congresses that are held each year in one 
country or another, from Eastern Europe to 
America. 

As I have suggested, competition against the 
casting of metals arises from time to time in 
other fields. One of the advantages of casting is 
that once a pattern has been made, a given shape 
can be reproduced almost indefinitely, and com- 
paratively quickly, and this factor is particu- 
larly valuable in mass-production work. Assem- 
bling parts by riveting does not strike one as 
constituting a rapid means of building up a 
structure, yet quite recently a riveting machine 
for assembling small structures has been 
developed in the form of a kind of machine gun, 
with a magazine feeding the rivets like cart- 
ridges. It is claimed that on straightforward 
work a rivet can be inserted and closed every 
four seconds. 

Losses— 

Other forms of competition have to be met in 
the use of materials other than metals, such as 
bakelite. Only recently 1 read that a Phila- 
delphia firm which manufactures meat choppers 
had made important changes in design and had 
substituted a moulded plastic hood for the former 
grey iron casting. For the base and front cover- 
plate, zinc base die-castings are now used instead 
of grey iron castings. The old chopper, largely 
made out of grey iron castings, weighed 115 Ibs. ; 
in the new design the weight is reduced to 
95 lbs., and resistance to corrosion is much 
greater. Last month I also read that some bath 
tubs in America are made of pressed steel. 


—and Gains 

In the competition between castings and built- 
up parts and structures, the foundry industry 
can claim an appreciable number of victories. 
Not many years ago I was told of an important 
factory in one of the eastern states of America 
which, up to then, had run its own foundry, but 
then decided to replace the parts that were being 
cast by fabricated ones, and the foundry was 
put out of commission and replaced by an assem- 
bling shop. It did not take many months of 
experience on those lines before it was found 
necessary to return to the previous policy, and 
the foundry was reinstated. 

What is it that enables new processes to appear 
and, with more or less success, to displace, at 
least momentarily, this venerable art of casting 
metals? To a large extent, it is due to develop- 
ments and progress arising out of research work. 
It is also due to research work that further 
progress is made in our own industry, which 
progress in turn enables this industry to dis- 
place the newcomer, at least in part, and to 
establish anew its claims for durability, strength, 
economy and other qualities, sometimes more 
strongly than before. Thus, in recent years, 
amongst other achievements, a wide range of 
high-duty and alloy cast irons, with ever in- 
creasing strength, resistance to wear, corrosion, 
heat, etc., has been developed, thereby ever 
widening the scope of application of the foundry 
industry. 

Research Work 


In one of its aspects, research work can be 
looked upon as the link between science and in- 
dustry; it is beneficial only if it is conducted 
under scientific methods. Like science, the 
origin of research work is lost in antiquity. They 
have both developed gradually through the ages, 
following parallel paths. Scientific and research 
work sometimes follows blind alleys, or gets lost 
in a maze, often only to return to the original 
starting point, but certainly enriched by experi- 
ence. It would seem, for instance, that the 
present theories relative to the constitution of 
matter were hazily conceived by Democritus in 
the fifth century B.c.; he at least propounded 
the rudiments of an atomic theory. In the 
middle ages the alchemists were burned at the 
stake, and ridiculed in more modern times, be- 
cause they pretended that they could transmute 
metals into gold. To-day we know that uranium, 
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after a series of transformations accompanied 
by the emission of rays, transmutes itself into 
lead and helium; and by bombarding certain 


metals with the streams from  radio-active 
elements, we can transmute such metals into 
others. 


Mechanism of Research 

I would like to examine the general mechanism 
of research work; observation is a fundamental 
basis of such work. All the great discoveries 
that have served to build up our modern world 
were brought about by observation—sometimes 
chance observation, sometimes systematic observa- 
tion. Examples of chance observation leading to 
great discoveries are scattered throughout his- 
tory. Thales of Milet, about 600 B.c., is said 
to have observed the attraction of minute bodies 
by a piece of amber after it has been subjected 
to friction—the first manifestation of electricity. 
In the seventcenth century, Denis Papin, who 
came to England and worked with Robert Boyle, 
observed that the steam forming in a special 
cooking apparatus that he had conceived con- 
stituted a source of power which could be con- 
trolled and made to serve practical uses. Wire- 
less telegraphy was made possible through ob- 
servation by Branly of the behaviour of a tube 
containing metal shavings and subjected to waves 
originating from a Hertz oscillator. Systematic 
observation, on the other hand, can be carried 
out every working day in the foundry, for in- 
stance, with a view to registering unusual oc- 
currences, the temperature of metal, defects in 
castings, etc. 

The capacity to observe may, and probably 
does, lie dormant in most individuals, even if 
they have had no scientific training. The scientifi- 
cally-trained mind may observe more methodi- 
cally, and draw deductions from the observations 
made, but any man can train himself to observe 
and to register the phenomena or events that 
he has observed. Here I would stress this point, 
that we have a field in which the practical man 
and the research worker can co-operate. Having 
observed a phenomenon, the research worker’s 
mind begins to work and seek for an explanation 
of the phenomenon; he will try to determine 
the causes that have brought about the pheno- 
menon, and by a process of trial and error he 
will endeavour to reproduce the phenomenon at 
will. The research worker is now experimenting ; 
in the particular process that we are investigat- 
ing, experiment is the second phase, following 
the phase of observation. Here a certain amount 
of scientific training is generally required, in- 
cluding a knowledge of physics, chemistry, and 
other sciences. The mind requires to be method- 
ically trained and the hands to acquire a certain 
manipulative skill. There are, however, in the 
history of scientific discoveries many examples 
of experimental genius on the part of men who 
had no early scientific training, except that 
which they themselves procured. Two notable 
examples are Humphry Davy, the inventor of 
the miner’s lamp, and Faraday; both were keen 
readers of philosophical and, later, of scientific 
works. This should open vistas to the young 
and enthusiastic apprentices who start working 
in a foundry. 

As the research worker is conducting his ex- 
periments, his mind starts building up a theory 
that will explain satisfactorily the nature of the 
phenomenon that he is investigating; here the 
mind needs to be well trained, for it is only too 


easy to launch oneself into far-fetched ideas. In 
scientific research, every hypothesis must be 
checked—again by experiment. Usually, the 


various factors influencing the phenomenon are, 
so far as is possible, isolated, and their effects 
studied in turn. Throughout the investigation, 
observation always remains the basis of the pro- 
cess. Finally, the theory is proved or disproved. 
In the first case, it will be a starting point for 
further developments; in the second case, the 
disproved theory will be discarded, further ex- 
periments made, a new theory evolved and veri- 
fied, and valuable experience gained. 
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It is in such a way, for instance, that imves- 
tigations are made to find out the effects of the 
various constituents of cast iron on the forma- 
tion of graphite, or on the cooling range of the 
iron; or, again, the effect of certain additions 
on the physical characteristics of cast iron—its 
strength, hardness, resistance to corrosion, etc. 

When a theory has been satisfactorily con- 
firmed by experience, generally in the laboratory 
or at least on a small scale, the next step is to 
find out how it works on the industrial scale. For 
instance, the influence of a certain addition on 
cast iron has first been observed, experimented 
and explained by using small quantities of pure 
materials in a small crucible furnace, or perhaps 
in an experimental cupolette. Conditions in the 
foundry are quite different; the materials are 
not so pure as those used in the laboratory, and 
reactions in the cupola are not so easily con- 
trolled nor previsible. Here, again, direct co- 
operation between the man in the foundry and 
the laboratory man is essential; it is only when 
they work in sympathy that the result of their 
combined efforts will be of benefit to the industry. 


Research and Co-operation 

I have tried to explain one of the ways in 

which research work is conducted. It can 
proceed differently, but the process to which I 
have referred is quite usual in foundry research 
work—-whether it be in attempting to develop a 
new property, improving an existing one, remedy- 
ing a defect, or attempting to attain greater 
efficiency of operation. Whatever the object in 
view, the results will be all the more successful, 
and useful, as the foundry craftsman and the 
research worker assist each other—even in- 
directly. And it is well to remember here that 
there is probably no proved example in history 
of an invention or a new idea being the sole 
discovery of one man only. Progress is built up 
by the accumulation of experience, and each 
observer, each investigator brings his contri- 
bution, irrespective of class or country. Some- 
times one man will contribute a whole storey 
to the building, sometimes only one stone—but 
it may be a keystone. 
_ Having, I hope, succeeded in showing the equal 
importance of the part played in the industry by 
the man in the foundry and the man in the labo- 
ratory, I will now revert to this restraint which 
appears to exist in the relations between these 
two parties. Sympathising with both sides, may 
T suggest that where this restraint exists, both 
sides are answerable. 

Is there not in the case of the craftsman an 
instinctive tendency to believe that what he has 
been doing, after all successfully, for quite a long 
time has been well done, and that he is com- 
petent to continue without outside interference? 
Is there not an instinctive distaste to change 
one’s methods—a suspicion of things new and 
possibly, untried? That is a very human feeling, 
but a dangerous one in our times when progress 
is moving so rapidly—shall I say too rapidly? 

On the part of the research worker, whose 
mind is more used to dealing with abstractions, 
is there not a certain amount of unconscious 
aloofness which separates him from the other 
man and prevents that very community of spirit 
that we are striving to attain? 


A Plea for Simplification 

Whatever the reason, I believe that the gap 
separating these men is not very wide, and ! 
would like to suggest ways of bridging this gap, 
restricting myself mainly to the contacts that 
occur in meetings of this Institute. The research 
worker conveys the results of his investigations 
to his listeners by means of Papers read at our 
meetings. It is, perhaps, not sufficiently realised 
that such Papers have two purposes—one imme- 
diate purpose, which is to inform those mem- 
bers who attend the meeting of the findings of 
the author, so that the listener may immediately 
benefit by whatever advantage may be derived 
from the author’s findings, or, when possible, 
check those findings in actual practica The 
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other purpose of the Paper—more delayed in its 
action—is to add a contribution to the work 
already effected on the subject investigated. The 
Paper will be published, and will assist further 
research work, not only by the same author, 
but by others working in the same field; it may 
become a work of reference. 

We have, therefore, so to speak, two different 
audiences; the one is to a large extent specialised 
in the use of special terms having a precise sig- 
nificance, and constituting almost a special lan- 
guage; the other is mainly composed of men who 
are not so familiar with that language and who, 
quite naturally, are not in a position to follow 
the subject discussed by the author in all its 
possible intricacies, especially when unfamiliar 
terms are used. 

I have sometimes listened to Papers given be- 
fore meetings when only a small minority of 
those present could be expected to follow the 
author. How can one expect to hold the interest 
of the other listeners, and in these conditions 
can one be surprised if, in the course of the dis- 
cussion, a listener is somewhat sarcastic, and 
even antagonistic, when he expresses his own 
views, which, he thinks, are based on sound 
reality. 

Such little incidents denote divergent atti- 
tudes of mind, and I am suggesting that authors 
of Papers dealing with rather abstruse subjects 
should prepare their Papers in such a way that 
the whole of the audience can understand them 
and derive the greatest benefit from their work. 
This will mean explaining or developing to some 
extent that which appears obvious to the author 
and will appear equally obvious to his other 
audience, more distant in time and space. I 
know from experience that it is not always easy 
to explain a highly technical point in simple 
language, but if we want to reach the common 
goal, and attack our problems from both sides— 
the laboratory and the works—the effort is worth 
while. 

To the foundry craftsman I would suggest that 
he give his confidence to the research worker, 
that he be prepared to try out new methods or 
follow new ideas without prejudice, remembering 
that by so doing he will widen his own experience 
and find new interest in his work; that he should 
not be afraid to ask questions from the research 
worker, and sometimes to make practical sug- 
gestions arising out of his own observations in 
the foundry; that he should criticise when he 
feels justified in so doing—provided that his 
criticism be open-minded and constructive. And 
to those who have not yet done so, may I sug- 
gest that they spend a little of their spare time 
familiarising themselves with the more generai 
principles of chemistry and metallurgy, and with 
the definitions of the more usual scientific terms 
used in connection with foundry research. Op- 
portunity to obtain answers to such questions 
are not lacking in our gatherings. We are all 
here to assist one another for the good of the 
foundry industry. 


A Practical Example 


Before concluding, I would like to quote an 


example of practical co-operation on the part 
of a large user of castings, showing the impor- 
tance he attaches to research work. Not very 
long ago, Lord Austin, then Sir Herbert Austin, 
endowed the Cavendish Laboratory at Cambridge 
with £250,000. It is at that laboratory that 
research work on the atom is being carried out 
on lines originated by Lord Rutherford. This 
may seem a very long way from foundry research, 
yet the behaviour of atoms is a factor that has 
already been considered in metallurgical investi- 
gations, and Lord Austin, an essentially prac- 
tical man, has realised how vital scientific re- 
search is to industrial progress. 

This evening you have been my good com- 
panions in these meanderings in the past, present 
and future. I hope that, on the wayside, you 
may have picked up a few points of interest; 
perhaps one or two vistas may have opened your 
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minds to new ideas. In any case, I hope that 
one thought at least will remain with you: it 
is this—that along the sometimes rough and 
tortuous road that this foundry industry of ours 
must follow in our troubled world, the crafts- 
man and the research worker must always work 
hand in hand for their mutual advantage and 
for the progressive development which is the 
birthright of our ancient and venerable industry. 


Vote of Thanks 


Mr. F. O. BracKWELL proposed a hearty vote 
of thanks to the Branch-President for his 
address, which he described as one of great 
value, full of interest and good advice. 

Mr. V. C. Fautkner, seconding, said it was 
peculiarly appropriate that he should do so, for 
a decade or so had passed since he had had the 
privilege of addressing the Branch in his capa- 
city as Branch-President. It was pleasing to 
note that during that period the problem of 
securing co-operation in the foundry had _ be- 
come less intense; the position had become de- 
finitely better, and perhaps there was more 
evidence of differences between executive officers 
themselves than between them and the practical 
foundrymen. As to the dependence of our civi- 
lisation upon the production of castings, Mr. 
Faulkner recalled the unhappy experience about 
the year 1929, when the moulders were on strike ; 
at that time railways and shipping were begin- 
ning to close down, and we began to feel how 
difficult life would be without the aid of castings. 

Discussing fabrication versus casting, he said 
that the practice of building up motor casings 
by welding had been adopted, but had since 
been dropped. Plastic mouldings, which were 
being used in some cases to replace metal cast- 
ings, would only last for about 10 years, and 
they were suffering rather badly from disinte- 
gration. In his own bathroom some black and 
white plastic mouldings had warped, recrystal- 
lised and had turned a grey colour. The presi- 
dential address, he concluded, was not only in- 
teresting and valuable, but it possessed a good 
deal of literary merit also. 

The vote of thanks was carried with accla- 
mation. 

THe Brancu-Prestpent, in a brief response, 
emphasised the point that, whether one was con- 
cerned with the foundry or any other industry, 
we all had to live together socially, and the thing 
that counted was co-operation. 


The Manufacture of Propellers 


A cinematograph film was shown, by courtesy 
of J. Stone & Company, Limited, of Deptford, of 
the making of ships’ propellers at the company’s 
works. The company made the propellers for the 
‘“‘ Queen Mary,’’ though the propellers shown in 
the film were not those of that vessel. The pro- 
cess, however, was similar. The film showed the 
sequence of processes from the sinking and build- 
ing of the mould to the delivery of the finished 
propellers, including the placing of the cores, 
the pouring of the metal and the various machin- 
ing and finishing operations. 

On the motion of the Brancn-Presipent, 
seconded by Mr. Rensuaw, a hearty vote of 
thanks was accorded J. Stone & Company, 
Limited, for having permitted the film to be 
shown, as well as Mr. Murphy, for his assistance, 
and Mr. Ellis, who had fulfilled the duties of 
operator. 


The East Anglian Section 


Mr. C. H. Karn, who had attended the first 
business meeting of the East Anglian Section of 
the London Branch, gave a résumé of the various 
events, which were reported under “ Notes from 
the Branches ”’ in our issue of October 8. 

Mr. Detrort added that, as the result of the 
formation of the East Anglian Section, the mem- 
bership of the London Branch, which was the 
parent Branch, had been increased by 35, He 
emphasised that any members of the London 
Branch would be very welcome at the meetings of 
the East Anglian Section. 
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Short Aerial Ropeways 


AN ALTERNATIVE CONVEYING SYSTEM 


The aerial ropeway is being widely used in 
many diferent directions and for the conveyance 
of all kinds of material, but it is not always 
realised that this method of transport is of 
importance to foundries and other establish- 
ments where relatively short distances are con- 
cerned. Great interest attaches in this connec- 
tion to the British Ropeway Engineering 
Company, Limited, of 14 to 18, High Holborn, 
London, W.C.1, who specialise on the three 
systems of rope conveying, mono-cable, bi-cable, 
and jig back. 

It will be remembered the general principle 
involved is to use wire ropes which are carried 
on trestles made of steel, wood, or concrete. 
For the mono-cable system, one endless rope, 
to which the carriers are attached, travels con- 
tinuously. In the bi-cable system the carriers 
travel along stationary track ropes and a sepa- 
rate continuously moving endless haulage rope 
is used. By either method any suitable form of 
power can be utilised, operating at one of the 
terminal stations, but often the action of gravity 
will do all or part of the work. 

The relative advantages and disadvantages of 
the mono-cable and the bi-cable system is a some- 
what complicated subject, and largely depends 
on the conditions. Each job has to be considered 
on its merits, and the experience of the above 
firm, with hundreds of installations of both 
types, is of great value. In general a mono- 
cable job is cheaper in capital cost and very 
suitable for light loads and long spans. As 
against this a bi-cable system is less subject to 
wear and depreciation and will take the heaviest 
loads, up to 500 tons per hr., with carriers 
each of 5 tons. The jig back rope conveyor is 
another variety, chiefly used for short distances 
and small loads, including refuse dumping. 

The small ‘‘ Breco’’ rope conveyors can be 
arranged to carry almost any type of material 
in foundries, including coke, pigs, and castings, 
up to several tons weight, the carriers being 
designed accordingly. An aerial rope conveyor 
of this type on the bi-cable system carries 120 
steel plates per hour from pickling and washing 
baths through drying ovens. For this purpose 
the carriers are of the “ Clip’’ type on which 
the steel plates are hung. The arrangement 
includes a variable speed gear so that the carriers 
can travel at any desired rate while the empty 
carriers return at a higher speed, because of 
the use of a separate hauling rope. 

Another short rope conveyor of the jig back 
type is at the Bow works of Bryant & May, 
Limited, match manufacturers, where it carries 
2 tons of sawdust and chips per hour to a suction 
gas plant. The carriers are of the bottom open- 
ing, self-discharging type. A special transfer 
equipment so that the carriers can be detached 
from the rope, taken to any desired spot to 
he filled with material, and returned to the rope- 
way is also included. This is a valuable method 
when handling sand, clay, or other such material. 


Iron and Steel Output 


The British Iron and Steel Federation reports 
that there were 111 furnaces in blast at the 
end of September, two having been blown in 
during the month. The production of pig-iron 
in September amounted to 650,800 tons com- 
pared with 635,800 tons in August last and 
529,600 tons in September, 1935; the month’s 
production includes 148,500 tons of hematite, 
366,400 tons of basic, 108,100 tons of foundry 
and 13,300 tons of forge pig-iron. The produc- 
tion of steel ingots and castings in September 
amounted to 1,027,000 tons compared with 
872,700 tons in August, 1936, and 855,900 tons 
in September, 1935. 
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Second Report of the Steel Castings 
Research Committee | 


BY A JOINT COMMITTEE OF THE IRON AND STEEL INSTITUTE 
AND THE BRITISH IRON AND STEEL FEDERATION 


(Continued from page 296.) 


Part Il.—Fluidity of Steel,in Relation to Method 
of Manufacture, Composition and Tempera- 
ture of Casting 

_ By “‘ fluidity ’’ is meant the property of flow- 

ing freely and hence the ability of the molten 

metal to fill a mould. It is a property sometimes 
referred to as ‘ castability,’’ but perhaps more 

accurately described as ‘ flowability.’’ It has a 

wider significance than viscosity, with which it 

must not be identified; at the same time it is to 
be regarded definitely as a property of the metal, 
its composition and temperature. The factors 
relating to the mould, such as the material of 
the mould, its temperature, the nature of the 
mould dressing, as well as the rate of pouring, 
the pressure of the head of metal, and the con- 
ditions of feeding, all have a profound influence 

on the success of the operation of producing a 

complete casting of given form and dimensions, 


ror Frurprry Test (Sripp 
TEST); Cast Dry Sanp, Warm. 


but in the measurement of the fluidity of the 
metal these factors must be standardised. When 
measurements of comparative fluidity have been 
achieved the influence of these factors will have 
to be taken into account in applying the results 
to practical foundry work. 


Forms of Fluidity Test-Piece 


Published literature on the fluidity and vis- 
cosity of metals indicates the direction in which 
tests have been made in an endeavour to measure 
fluidity. In the earliest attempts, by West, an 
elongated wedge-shaped casting was used, and the 
distance in inches that the molten metal flowed 
into the wedge was used as an indication of 
fluidity. Fluidity strips of wedge form were also 
recommended by Moldenke for use with cast 
iron. The first recorded use of a spiral test-piece 
occurs in a Paper by Saito and Hayashi in 
1919, and, since then, this form of test-piece 
has been widely adopted for cast iron* and for 
non-ferrous metals,t though there is little 
recorded application of the spiral test-piece in 
investigating the fluidity of steel. 

The spiral mould used for low-melting-point 
non-ferrous alloys is often made of cast iron, but 
for alloys of higher melting point a sand cast- 
ing is used. At an early stage the variations 


* Curry, Widin and Girschowitsch, Saeger and Krynitsky, 


Berger, Saito and Matsukawa, Portevin and Bastien, Saeger and 
Ash, Thyssen, Thyssen and Perin, Mackenzie, Touceda (see “ Iron 
and Steel Institute, Bibliographical Series,” No. 1). 

+ Guillet and Portevin, Losana, Saeger and Krynitsky, Courty, 
Scheuer, Portevin and Bastien, Pilling and Kihigren, Saito and 
Matsukawa, Krynitsky and Saeger, Zeerleder and Irmann (see 
* [ron and Steel Institute, Bibiolgraphical Series,” No. 1). 


produced by different conditions of test were 
recognised. Thus, to deal only with work on 
cast iron, Curry found that a bigger feeding head 
gave a longer spiral, that below a certain mini- 
mum aperture slight variations in the diameter 
of the feeding gate made a difference to the 
length of the spiral, and that inclining the mould 
reduced the length. In his experiments no re- 
sistance to flow appeared to be offered by air 
compression at the end of the spiral, humidity 
of the sand within the limits tried had little 
effect, but sprinkling the mould with plumbago 
gave a longer casting. Widin and Girschowitsch 
also examined the effect of the sand, and found 
that the presence of coal dust up to 7 per cent. 
increased the length of the spiral, but that 
moisture in excess of 6.5 per cent. reduced it. 
The length of the spiral was dependent on the 
conditions of pouring, such as the height and 
size of the head, and on the cross-section of the 
pouring gate. With a constant cross-sectional 
area of the spiral of 100 sq. mm. and different 
forms of section (round, square, rectangular) 
the length run was markedly decreased as the 
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perimeter increased, because of the increased 
area of contact of iron and sand and the con- 
sequently greater cooling effect. 

Although spiral test-pieces have been widely 
adopted, other forms have by no means been 
overlooked. The well-known flat stepped bars 
used to investigate the chilling effect in cast iron 
become fluidity tests also when the thickness at 
one end is reduced to } in. (Jennings). 

Kirstenpfad used vertical cylindrical risers, in 
which the metal was kept fluid by electrical heat- 
ing and the height of the rise of metal was 
measured. One objection to the long spiral test- 
piece is that there must necessarily be a con- 
siderable cooling effect on the metal as it flows 
along the spiral, and a test in which a reservoir 
of metal at constant pressure could be tested 
either to flow or not to flow through graded 
orifices might be preferable. It was these con- 
siderations which led the Committee to experi- 
ment with the grid test-piece shown in Fig. 9. 


TasLe VII.—Lffect of Cross-Section of Spiral Test-Piece. 


99 


amy, 


OcTOBER 1936 


while spirals cast at the same time showed 
lengths ranging from 9 to 22 in. Various modi- 
fications in dimensions and methods of casting 
failed to make the test more sensitive. A 7-in. 
square branch showed no appreciable difference 
in behaviour from the }-in. square branch. The 
pronounced effect of reducing the section of the 
branch from } tc ¥& in. square made test-pieces 
of the grid form unsuitable for any quantitative 
measurements. 

For this reason the spiral form of test-piece 
was adopted for further experiments. Amn in- 
vestigation carried out by Prof. Andrew and 
his collaborators in the University of Sheffield 
(Section III of the present Report) was designed 
in the first instance to secure conditions in the 
moulding and casting of a standard spiral test- 
piece which could be repeated exactly in every 
experiment, and then to obtain quantitative 
information as to the effect of the composition 
and of the temperature on the fluidity of the 
steel. 


Foundry Tests with Spiral Moulds 


The form of spiral used in these experiments 
is shown in Figs. 7 and 8. Some tests were made 
to determine the effect of the cross-sectional 
area of the spiral by the use of four types of 


COMPLETE SPIRAL- LONG. 


Fic. 8.—Spirat ror Frurpity Test (Mopiriep 
Form). 


test-piece cast simultaneously from a central 
runner. Three sets of tests were made with 
three similar casts of Tropenas converter steel 
(average composition, carbon 0.4 per cent., man- 
ganese 0.8 per cent.), the test-pieces being cast 
from the ladle. Results are shown in Table VII. 

The measured variation in the height and 
width of the spirals was about + 0.3 mm., 


Length of run. 


Cross-section of spiral. Se 
Section of spiral. —— 
Area. Perimeter. Ratio A B ( 
Sq. mm. Mm. Area/Perim. 
Square, rounded to hemosphere— 
8 mm. wide by 8 mm. high 57 28 2.0 234 25} 15} 
’ ” ” ” 9 ” ” 72 32 2.2 304 26} 25 
a eee 89 35 2.5 32 34 33 
Trapezoid— 
11 mm. wide (top) <x 10mm. 105 42 2.5 32 31 32 
10 mm. wide (bottom high 
Some preliminary experiments with several equivalent to a variation in cross-section of from 


varieties of steel at three different works showed, 
however, that the test-piece was unsuitable for 
detecting the usual differences in fluidity. The 
1-in. square branch was almost invariably filled 
except by metal poured cold from a hand shank, 
but when the metal was poured from the ladle 
the }-in. square branch ran only 4 to 3} in., 


6 to 8 per cent. In all three sets the distance 
run increased with increase of the ratio of cross- 
sectional area to perimeter, and the change in 
form of section to trapezoidal had no effect. All 
three steels ran about the same length in the 
large-section spiral, but in the narrower spirals 
showed differences. It may be that these were 
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true differences in the fluidity of the steels to 
which the larger spiral was insensitive, or it 
may be that the steels were of the same degree 
of fluidity but that the 8-mm. spirals were more 
sensitive to unavoidable variations in conditions 
of casting. 
Effect of Temperature 

Fluidity test-pieces of the form shown in 
Fig. 8 were cast in dry-sand moulds from a heat 
of converter steel. Three tests were made from 
the same cast, the steel being poured from a 
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is largely suppressed, and the structure has the 
appearance of a steel of much higher carbon 
content. The pearlite is also much finer at the 
end of the spiral and may be troositic in ap- 
pearance. Alloy-steel spiral castings are marten- 
sitic at this position. The effect is illustrated 
in Figs. 10 and 11. Other examples are shown 
in Figs. 12 to 17. Both of the specimens shown 
in Figs. 12 and 13, after being annealed, gave 
the appearance shown in Fig. 14. The suppres- 
sion of ferrite was rather more pronounced near 
the edges than in the centre of the section. 


Fic. 9.—Two Grips AND Sipe 
0.4 Per CENT. CARBON STEEL AT 1,550 pec. C. 


SPIRAL, CAST SUCCESSIVELY IN 


The grids were cast in green sand, with the branches inclined 
10 deg. to the horizontal. The branches were 8 in. long, with 
1 in. dia. vent at the end of each, and were }, }, 3, 4, 3, and 


8 


1 in. sq., the larger branches being used for mechanical tests. 


shank containing about 14; ecwt. The only 
variable in this experiment was the casting 
temperature; the time occupied in casting was 
in each case 2 sec. Particulars are given in 
Table 

It may be noted that these and similar results 
must not be interpreted as indicating the change 
in the fluidity of a given steel at different tem- 
peratures. The spiral length represents a sum- 
mation effect of the fluidity of the steel at all 
temperatures between that of casting and that 
of solidification. An increased length of spiral 
with increase of casting temperature does not 
TasLe VIII.—Effect of Casting Temperature on Length 
of Spiral. 


Time fom | Casting 

commencement of No.of | tempera- | Length 
‘ | | of spiral 

casting. shank. ture. | 

Min. | Deg. C. | . 

2 4th | 1,614 35h 

l 29th | 1,570 293 

48th 1,552 23} 


necessarily imply that the steel is more fluid 
at the higher temperature, since the additional 
spiral length may be due entirely to the in- 
creased range of temperature through which the 
steel coois while it is flowing in the spiral. 
Similarly, it would not be safe to assume that 
the fluidity of two different steels can be com- 
pared by single tests on each at a fixed tempera- 
ture. Spiral-length/casting-temperature curves 
are required for each steel. 

The microstructure of the fluidity affords an 
interesting indication of the chilling effect of 
the sand. Near the beginning of the spiral, 
solidification takes place in a portion of the 
mould which has been heated by the passages of 
molten metal. The chilling effect on the cast 
steel is, therefore, small at this position com- 
pared with that exercised at the end of the 
spiral, which solidifies before the sand is raised 
to a high temperature. The steel near the end 
of the spiral thus cools through the critical 
range at a rapid rate, the separation of ferrite 


*Results communicated by Mr. W. J. Dawson. 


The spiral which showed a Widmanstiitten struc- 
ture (Fig. 15) was cast at a temperature of 
1,630 deg. C., which was probably about 60 deg. 
higher than the casting temperature of the other 
spirals illustrated. The hardness gave similar 
indications. There was a gradual rise in hard- 
ness from the beginning to within 2 in. of the 
end of the spiral, but at the extreme end there 
was a slight fall, possibly due to a certain 
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Fig. 10.—BEGINNING oF SPIRAL. 


used. In one foundry the castings were made 
in green-sand moulds, and to check the relia- 
bility of the results the two spirals in the box 
were run consecutively. The steel was made by 
the Tropenas process and bottom-poured from a 
ladle containing approximately 25 ewt. of metal. 


TABLE I[X.—Spirals Cast from Bottom-Poured Ladle. 


| Composition. | Length of spiral— 
of | ¢ Mn weight | after 
* ladle. | pour- | A. | B. 
‘wt. | ing— 
com. | Cwt. In. In. 
1 | 0.35) 0.8 | 24 4 | 20 | 16 
20 14 6 
2 | 0.25! 1.5 24 4 % «10 
} 20 18 | 16 
| | 
3 | 0.35) 0.8 2% 6 26 | 12 
| 16 | 24 | 22 
| 
4 | 0.20! 0.6 23 6 | 
| | 16 22 | 16 


Diameter of runner, { in. in tests 1 and 2, 1} in. in tests 3 and 4, 


The first pair of spiral test-pieces was cast when 
the ladle was nearly full, and the second when 
it was nearly empty (Table TX*). 

It is clear from these results that a spiral test 
carried out in this simple way is unsuitable as a 


Tas_e X.—Spirals Cast from Hand Shank. 


| Interval between 


Length of run. In. 
of | (1) 
se. (2). | (3). | and (2). | and (3). 
| Sec. Sec. 
Trough | 4} 5} 45 24 
Cone .. — 8 63 } 40 30 
| 8} 5 4} 40 12 
8} 103 7h 30 27 


measure of fluidity. The variation in the results 
appeared to be mainly due to the manner in 
which the nozzle of the ladle was opened and 
shut. Similar variations in results were obtained 


11.—Enp or Spirar. 


Figs. 10 anp 11.—FLuipity Test, cast 1948. 0.33 PER CENT. ; 


Sr 0.24 per cent.; Mn 


amount of decarburisation. The change in hard- 
ness along the length of the spiral is shown 
by the following figures :— 


Vickers Diamond 


No. of hardness. 
cast. 
| Along 

| | Si. | Mn. length, | End. 

| Rose from 
1,999 | 0.30 | 0.24 | 0.45 | 127 to 163) 143 
2,431 | 0.43 | 0.23 | 0.84 | 189 ,, 230) 220 
2.085 | 0.81 | 0.26 | 0.43 | 254... 291) 274 


Effect of Conditions of Casting 
(a) Single Castings.—In further tests the 
spiral fluidity test-piece shown in Fig. 8 was 


0.85 per cent. x 50. 


with test-pieces cast in warm dry-sand moulds in 
another foundry (Table X). The steel, in this 
case containing carbon 0.6 per cent., nickel 2.8 
per cent., and chromium 2.2 per cent., was made 
in a 2-ton Tropenas converter, poured into a 
2-ton ladle, from which about 4 ewt. of the metal 
was tapped off in a hand shank. From the 
shank, in each case filled at 1,590 deg. + 10 deg. 
C., a test-piece was cast with minimum delay, 
followed by another two similar test-pieces at 
short intervals of time to allow a fall of tem- 
perature to occur. 

The relatively short length of run was due to 
pouring from the shank, as similar steels cast 
from the ladle gave a range of results which was 


* Results communicated by Mr. F. J. Hemming. 


315 
~ a 
> 
| 
E 
— 


316 


almost identical with that shown in Table LX, 
viz., runs of from 26 to 9 in. Moreover a 0.45 
per cent. carbon steel, which ran 26 in. when 
cast from the ladle gave a succession 10, 4, and 
64 in. when cast at intervals from the shank. In 
none of the foundry tests could the behaviour of 
the steel be associated with a steady fall in 
temperature due to cooling. From these results 
it appears that, in accurate measurements of 


12.—BrGINNING oF SPIRAL. 


Figs. 12 ano Test, cast 1927. 


S1 0.23 per cent. ; MN 0.84 Per CENT. 


fluidity with a spiral test-piece, extreme care has 
to be taken to fill the mould at a definite rate 
and under a constant head of metal. This is a 
matter of great difficulty in the foundry, and 
yet it is clear that without this precaution tests 
are useless. Subsequent experiments were there- 
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restriction of the quantity of metal flowing. The 
spirals 1 and la were placed symmetrically on 
opposite sides of the well to check one another, 
and spirals 1, 2 and 38 constituted a group of 
tests at diminishing temperatures. The spirals 
la and 1b were 5 in. from the down-runner on 
opposite sides, spiral 2 was 9.5 in. beyond spiral 
1, and spiral 3 was 9.5 in. beyond spiral 2. The 
end riser was placed well beyond the last spiral. 


¥ 


1927. ANNEALED. 


END oF SPIRAL. 


C 0.30 PER 
x 50. 


CENT. ; 


The results are given in Table XI. With three 
exceptions (casts 4, #’ and M) the symmetrically 
cast spirals in position 1 and la agreed in length 
to within 17 per cent. There was no indication 
of any tendency for spiral 1 to be either shorter 
or longer than la. The length of spiral 2 varied 


TasBLe XI.—Multiple Spiral Tests Cast in Dry-Sand Moulds. 


Refer- | Number 
ence of 
letter. | cast. 


Composition. Per cent. 


Ni. Cr. 


| 

1,999 | | 
1,943 | 

2,048 

2,157 | 
2,063 

2.265 
1,981 
2,077 | 
2,363 | 
2,116 | 
2211 | 
2,093 | 


48 


43 


2-ton ladle for other casts. 


* }-ton ladle was used ; 


Casting 
tem- 
perature. 


In. 


Length of spiral. 


Cu. 


Vert w 


wo 


SSE 
© 


ooos 
OY 


— 


tomtom 


+ Metal too cold to allow nozzle of ladle to close, 


¢ Much gas given off from riser. 


fore designed to eliminate as far as possible any 
uncontrolled variation between the casting con- 
ditions of a group of tests. 

(b) Multiple Castings.—The castings, in which 
four spirals of the standard form were introduced 
at different distances from the runner, were cast 
from the ladle together in one mould. The steels 
were produced in a 2-ton Tropenas converter, the 
alloy additions (except in cast G) being made 
in the ladle. Temperatures were taken with a 
Cambridge disappearing-filament type of optical 
pyrometer, directed on to the stream during 
pouring. The tests were made in warm dry-sand 
moulds. The sand used for moulding was a 
mixture of 75 per cent. Cumberland red sand 
with 25 per cent. of coarse silica sand from 
Leighton Buzzard. For the cores the mixture 
was equal parts of red sand, medium silica sand 
(Leighton Buzzard), and fine silica sand (Erith) 
with 6 per cent. by volume of Glyso. Specimens 
of these castings are shown in Figs. 18 and 19. 
A well of large capacity was provided below the 
down-runners to damp out irregularities in the 
stream from the ladle. The spiral tests in 
Fig. 18 branched off at intervals from a 
horizontal runner leading from the top of the 
well. The cross-section of this runner was 5 in. 
wide and 0.25 in. high, and it was intended to 
produce a maximum cooling effect without undue 


between about 40 and 65 per cent. of the average 
of 1 and la; the mean reduction in length was 
about 45 per cent., produced by the extra run 
of 9.5 in, between spirals 1 and 2. The length 


5 

16.- 


ant 


lig. -MIDDLE OF SPIRAL. 


16 ann 17. 


of spiral 3 varied between about 35 and 58 per 
cent. of spirals 1 and la, the mean reduction 
in length was about 55 per cent., produced by a 
run of 19 in. between spirals | and 3. 


Test, cast 1999, 
Si 0.24 per cent.: MN 0.45 per CENT. 
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The relative fluidity of all the casts, whether 
judged by spirals 1, 2 or 3, is very nearly the 
same. An inspection of Fig. 23 shows that, 
among the alloy steels, cast F is the only one 
with a relatively low fluidity in relation to its 
casting temperature, and cast I the only one 
with a relatively high fluidity. These tests 
serve to indicate that the fluidity as measured 
by a spiral situated near the down-runner is indi- 


TEST, 
OF 


Fie. 
1999. BEGINNING 
x 50. 


TEST, 
x 50. 


CAST CAST 


SPIRAL. 


cative of the fluidity possessed by the metal after 
traversing considerable distances in the mould. 
This appears to be a matter of importance in 
the useful application of a standard fluidity 
test; but it also indicates that fluidity as 
measured by the test is rapidly lost with increase 
of distance from the runner. 

In the form of the composite test-piece shown 
in Fig. 19, the four spirals were, as far as pos- 
sible, provided with separate runners of different 
lengths leading from the well and terminating 
at the spiral. Much longer spiral castings were 
produced in this form of test-piece than in that 
shown in Fig. 18, but when risers were introduced 
above each spiral, the length of each spiral cast- 
ing was reduced again. The following figures, 
obtained with steel containing carbon 0.33 per 
cent., silicon 0.24 per cent., and manganese 0.85 
per cent., illustrate the effect in moulds of the 
straight and branched type with four spirals 
on one side of the trough of metal: 

In. 


Type of mould. Length of spiral run. 
| (4). 
44 


(1). | (2). 
144) 


(3). 
Straight (Fig. 18) ae 43 
Branched (Fig. 19), with- 

out risers 
Branched with risers on 

each spiral 17 

In the absence of risers the inertia pressure 
caused by the sudden checking of the stream of 
metal resulted in an increased length of run. 


17.—ENp oF SprIrat. 


C 0.30 PER CENT. ; 
50. 


This was particularly noticeable in the terminal 
spirai not provided with a riser. In the straight 
type of casting, this pressure was dissipated by 
continued flow of metal past the entrance of the 


Mn. | C. la. i. 2. 3. 
A | 0.45 | 1,¢ 
B 0.83 | 1,! 
D* 0.62 | 1.40 
0.66 0.75 l, 
F* 0.66 | 1.54 0.61 1, : 
: G 0.40 | 2.81 2.40 1,5 
= | 0.60 | 1.06 64 
1.48 | - 1.05 15m 13 
Je | 1.90 | — 1.0 1,605 183 
. K* | 0.72 | 1.49 1.0 1,565 184 
= L* | 0.64 | 0.90 1.0 1,525+ 3 : 3 
; M* | 2,236 | 0.31 0.70 | 1.36 Om 1.02 1,550 10 14 8 
| 1,948) 0.33 - 114 10 64 
— | 208s | 0.81 10 4) 
: 
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spiral. The same applies to the branched type 
with risers. The cooling in the spiral was so 
rapid that the influence of the loss of speed of 
running was evident, while the ultimate increase 
in pressure had no effect. 

(c) Comparison of Green-Sand and Dry-Sand 
Moulds.—A comparison between green- and dry- 
sand moulds in their effect on the length of 
spiral was made in the four casts given in 
Table XII. Two tests were poured: successively 
from each cast, either in one dry- and one green- 
sand mould or in moulds which were partly dry 
and partly green, Fig. 20. In these instances 
the dry-sand moulds were not warm, but (to- 
gether with the green-sand moulds) had been 


Fic. 18.—MULTieLe SpPrrat Castine. 


completed some days before the castings were 
made. 

The spirals } and la cast in dry sand tended 
to be longer than those cast in green sand, but 
there was some inconsistency. The spirals 2 and 
5, however, were without exception longer when 
cast in dry sand than when cast in green sand. 
It would thus appear that for small castings a 
green-sand mould might not be inferior to a dry- 
sand mould, but with increasing distance from 
the runner the reduction in effective fluidity is 
much more rapid in green sand than in dry. 

(d) Effect of Pressure.—The importance of en- 
suring standard conditions of pouring in any 
fluidity test, and the extent to which flow in a 
uarrow channel is influenced by pressure and rate 
of running, are indicated by a series of experi- 
ments carried out under the general scheme illus- 
trated in Figs. 21 and 22, which represent the 
third set of conditions described below. 

(i) Four rectangular blocks, 9 in. long and 
2 in. square, were fed through horizontal 
runners from the lower end of a large reservoir, 
& in. in dia. and 15 in. deep. The side runners 
in this first experiment varied in section from 
3 in. to 14 in. square. Each block was provided 
with a vertical vent or riser + in. in dia. The 
large central reservoir was rapidly filled from a 
bottom-pouring ladle with 0.4 per cent. carbon 
steel at about 1,520 deg. C. The height of metal 
which was found to have solidified in the riser 
is shown in the following tabulation :— 


Height of rise of metal 
in vent. 


Dimensions of 
side runners. 


BotroM Stipe View. Iie. 
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block (9 in. long by 2 in. square) connected 
with the central reservoir by a side runner { in. 
square. In the ordinary top-pouring of a spiral 
test-piece the rate of supply of metal has, on 
account of the inertia pressure of the stream, 
a greater influence on the distance run, than 
the head of metal provided. In this instance 
the slow rise of level in the block, due to its 
large horizontal area compared with the cross- 
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arrangement gave pressure heads of 4.5, 6.5, 8.5 
and 10.5 in. respectively, for the four spirals, 
all of which ran simultaneously after pouring had 
ceased. The lengths run in the spirals were 7.5, 
12.0, 12.0 and 14.5 in. respectively, in addition 
to the 8 in. run in the straight channel. 

Owing to moulding difficulties, the channels 
leading to the spirals could not in all cases be 
arranged at right angles to the spiral at the 


19.—MULTIPLE SprraL Casting (BRANCHED TYPE). 


Borrom AND Sipe View. 


section of the runner, ensured that the spiral junction, and in the lowest spiral a retarding 


began to flow unaided by the inertia energy of a effect was probably produced by the sharp back- 


stream. 


head of metal in the large receptacle. 


From the instant the block was filled ward turn at this point. 
flow in the spiral proceeded under the constant 


These tests confirmed the importance of ensur- 
ing a constant static head of metal in a standard 


The steel contained about 0.4 per cent. of car- fluidity test, and indicated the further necessity 
bon and was cast at about 1,520 deg. C.; the of controlling the speed of filling the spiral mould 
length of spiral run under a 9-in. head of metaland the consequent inertia pressure set up in 


TaBLeE XII.— Multiple Spiral Tests Cast in Dry- and Green-Sand Moulds. 


Composition of steels : 


C 0.4—0.45 per cent., Si 0.2—0.25 per cent., Mn 0.8—0.9 per cent. 


Number | Sand and length of spiral. — In. Reventon 
| Spiral la Spirals. | 2. 3. | casting. Days. 
2,327 | Dry 198s Dry .| 14 | 9 12 1) 
| Green 19 Green.) 16 45 2 
2,384 Dry 23 | Dry 26 174 12 | 
| Green 8 Green 83 4} 4 
2.431 | Green... 25 | Dry 29 154 134 6 
Dry 245 Green 16 14 7 
2479 Green... Dry 174 144 12 
Dry 105 Green 9} 24 44 


was 22 in., in addition to the 3 in. run in the 
straight vertical channel. 

(iii) To determine the effect of varying the 
head of metal under which the spiral was run, 
the casting shown in Figs. 21 and 22 was made. 
Four spirals were arranged in the mould at 
different heights, but each was run from the 
upper side of a rectangular block fed from a 


the stream of liquid metal, which is an impor- 
tant factor influencing the distance run. 


Possible Causes of Lack of Fluidity in Steel 

Viscosity.—Fluidity must by no means be 
identified with viscosity. The viscosity of a fluid 
at a given temperature is a definite physical 
constant. If a fluid is flowing in a plane yz 


(1). | (2). 
2 in. square 11.5 in. 11.3 in. 


* Broken off and lost in removing casting from the mould. 
The blocks filled in succession, and flew began 
in the vertical riser under a head of pressure 
which was greatest for the block which filled last, 
i.e., the block with the smallest side runner. The 
rate of rise of metal in the vertical vents was 
therefore greatest from this block, and least from 
the block which filled first; and the metal rose 
to a corresponding height before solidification, 
though the final pressure of metal at the entrance 
to all four vents was ultimately the same. 

(ii) A spiral was run through a 3-in. vertical 
channel, 2 in. in dia., rising from a rectangular 


ig. 20.-—MULTIPLE Sprrat Castine, 


large central receptacle through a side runner 
2 in. square. The temperature of casting was 
1,530 deg. C., and the steel was similar to that 
cast in the single spiral. 

The channels leading to the spirals were 8 in. 
long in all cases, but were inclined at different 
angles to reach the four spirals at heights of 8, 
6, 4 and 2 in. above the respective blocks. This 


(@) IN GREEN SAND, (1) IN DRY SAND. 


with a velocity r, it exerts upon an adjacent 
plane a tangential drag equal to ».(dv/dz) per 
unit area. The constant 9 is called the viscosity, 
coefficient of viscous friction, or coefficient of. in- 
ternal friction. This simple definition is given 


here because lack of fluidity in a steel is so 
often loosely referred to in a general sense as 
viscosity,” 


- whereas viscosity in the physical 
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sense is concerned with movements in the interior 
of the liquid, and can, at the most, be only one 
small factor in the capacity of a liquid metal 
to fill a mould. The reciprocal of the co- 
efficient of viscosity is sometimes referred to as 
fluidity, but in recent literature the term ‘ co- 
efficient of liquidity’’ is preferred for this 
constant.” 

The measurement of the viscosity of liquid 
metals presents experimental difficulties which 
increase greatly when applied to metals of high 
melting point. It is unnecessary to go into the 
details of the metals employed in measuring 
viscosity, especially as no determination of the 
viscosity of pure iron has been made, but refer- 


Fic. 21. 


ence may be made to some results obtained with 
iron-carbon alloys by — published — methods. 
Oberhoffer and Wimmer, without obtaining 
absolute values for the viscosity, investigated 
the effect of phosphorus and sulphur on the re- 
lative viscosity of a 2.62 per cent. carbon iron 
alloy. They found that it was reduced by phos- 
phorus, increased very slightly by manganese, 
rather more by silicon, and to a greater extent 
by sulphur (as manganese sulphide). It also 
increased rapidly, with the appearance of solid 
crystals, just before the metal freezes. From 
experiments on cast iron Saito and Matsukawa 
inferred that the viscosity of pure iron is lowered 
by additions of phosphorus, carbon, silicon, and 
manganese, and considerably raised by additions 
of sulphur. Thielmann and Wimmer, in a much 
more elaborate series of experiments, deduced 
the values shown in Table XIII for the co- 
efficient of viscosity. 

The values in this table may be compared with 
the following :— 


At atmospheric Just above the 


temperature. | melting point. 
Substance. | n | Substance. 7: 
Mercury ..| 0.0156 | Mercury ..| 0.021 
Water ..| 0.0105 | Lead ..| 0.028 
| Tin ..| 0.020 
| Copper .-| 0.038 


The values for the metals are taken from a 
critical review of the published data contained 
in a Paper by Andrade.t In this he develops a 
new theory of the inner mechanism of the 
viscosity of liquids, which has enabled him to 
calculate with very close approximation to 
the experimental values, for a number of the 
elements, both metals and non-metals. By the 
same method of calculation, the viscosity of iron 


* “ First Report on Viscosity and Plasticity,’’ by a Committee 
of the Academy of Sciences at Amsterdam, 1935, p. 11. 

+ E. N. da C. Andrade, ‘ A Theory of the Viscosity of Liquids.” 
“ Philosophical Magazine,”’ 1934, vol. 17, pp. 497, 698. 


-Top View or Casting. 
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just above the melting point is found to be Surface Oxide Films.—tin non-ferrous alloys 
0.040 c¢.g.s. units, and judging by agreement this is an important factor.* The oxidation of 
between calculated and observed values for other a stream of molten brass by contact with air gives 
metals this should be within 10 per cent. or so rise to a surface film of zinc oxide which raises 
of the right value.* the apparent surface tension of the metal, re- 
It may be concluded, therefore, that the true stricts the flow, and is an inevitable cause of 
viscosity of steel is only a small multiple of ingot defects. This oxide film is specially 
that of water; and that the kinematical viscosity tenacious in the presence of aluminium, less so in 
(or viscosity divided by density), on the basis the presence of silicon, but the film on silicon 
of which the effects of stresses due to viscosity brasses is definitely stronger than the ordinary 
in modifying the existing motion of a fluid may zinc-oxide film. In the presence of phosphorus, 
be compared, is considerably lower than that of either no film is formed or one so weak as not to 
water. There are evidently factors which greatly hinder the rapid evolution of zinc vapour which 
outweigh viscosity in their importance in the prevents contact of the liquid metal with an oxi- 
behaviour of steel in the mould. dising atmosphere. Hence, phosphorus brasses 
cast by ordinary methods with no special protec- 

tion against oxidation were found to be entirely 


22.—S1pe View or Castine. 
Sprrats Cast at DIFFERENT PRESSURES. 
free from the detects associated with the oxide 
film. The strength of the alumina film on molten 
aluminium is estimated by Portevin and Bastient 
to be 1} tons per sq. in., and its effect is to more 
than double the apparent surface tension. 


Surface Tension.—When molten steel is poured 
into a sand mould, the sand is not wetted. The 
rise of steel in a narrow channel is, therefore, 
impeded by the surface tension of the liquid 
metal. There are no direct measurements of the 
surface tension of molten iron. The surface No experimental work is available on the pro- 
tension of an iron-carbon alloy containing 3.9 per perties of surface films in liquid steel, but, by 
cent. of carbon is given by Sauerwald¢ as 1,150 analogy with non-ferrous metals, it might be 
dynes per cm. at 1,300 deg. C., and 1,340 dynes expected that aluminium, silicon, and probably 
per cm. at 1,420 deg. C. That of the 2.2 chromium also, would have the property of pro- 
per cent. carbon alloy was 1,500 deg. per cm. ducing a strong continuous surface skin. 
at 1,420 deg. C. It seems probable that There is some evidence which strongly suggests 

XIII. 


Coefficient of Viscosity of Iron-Carbon Alloys (Thielmann and Wimmer). 


Fe 97.5 per cent., Fe 97.0 per cent., Fe 96.5 per cent. Fe 96.0 per cent. 

C 2.5 per cent. C 3.0 per cent. C 3.5 per cent. C 4.0 per cent. 
Temp. Temp. 7): Temp. Temp. | 
deg. C. Poise. deg. C. Poise. deg. C. Poise. deg. C. Poise. 
1,400 0.0225 1,400 0.0202 1,400 0.0175 1,400 0.0145 
1,350 0.0265 1,350 0.0237 1,350 0.0200 1,350 0.0155 

1,300 0.0280 1,300 0.0240 1,300 0.0175 
—— 1,250 0.0290 1,250 0.0210 


M. p. 1,250 deg. C. 


p. 1,200 deg. 


M. p. 1,300 deg. C. M. p. 1,150 deg. C. 

the existence of films in an over-oxidised steel 
1,500 dynes per cm. This is higher than that killed with aluminium. Such a surface film would 
of metals having a lower melting point. The reduce the fluidity, and if it became broken and 
surface tension of non-ferrous metals and its entangled in the liquid steel in the mould it 
effect on their running quality has been discussed would give rise to very low ductility and to a 
by Krynitsky.t A high value of surface tension coarse intergranular appearance of a fractured 
has the effect of increasing the pressure required surface of the casting. These conditions have 
to cause the metal to enter and flow along a_ bcen observed in a casting, tensile and bend test- 
narrow channel, but the direct effect of the true pieces of which failed prematurely, showing a 
surface tension of iron is almost certainly over- coarse intercrystalline appearance. On treating 
shadowed by the effect of surface films whose 
influence is equivalent to that of greatly 
increased surface tension. 


the surface tension of pure iron would exceed 


* R. Genders and G. L. Bailey, “‘ The Casting of Brass Ingots,” 
Chap. V. R. Genders and M. A. Haughton, ‘* The Use of Fluxes in 
Brass Melting.” ‘* Transactions of the Faraday Society,"’ 1924, 
vol. 20, p. 124. 

+ A. Portevin and P. Bastien, ‘‘ The Strength of the Skin of 
Aluminium and Its Influence on the Surface Tension of the Cast 


da C. Andrade, 


* Private communication from Professor E. N. 
F.R.S. 


+ F. Sauerwald “ Surface Tension of Molten Metals and Alloys. Metal.’’ ‘‘ Comptes Rendus,” 1936, vol. 202, p. 1072. ‘‘ Capillarity 
Vv.” “ Zeitschrift fiir anorganische Chemie,” 1935, vol. 223, p. 84. asa Factor in Foundry Practice,”’ Institute of British Foundrymen 

t A. I. Krynitsky, ‘‘ Surface Tension of Molten Metals.” “‘ Metals 1936: FoUNDRY TRADE JOURNAL, 1936, vol. 55, July 9, pp. 28-32, 
and Alloys,” 1933, vol. 4, p. 79. 34. 
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the fractures with Stead’s reagent it was found 
that copper deposited more readily on the normal 
fractured surface than on that showing the 
coarse-grained appearance, suggesting the exist- 
ence of a protective film on the abnormal surface. 
The films showed no tendency to ball up on 
annealing. In tapping a 2}-ton charge from an 
electric furnace 18 ozs. of aluminium had been 
added to the stream as it entered the ladle. The 
casting contained about 0.01 per cent. of alu- 
miniui in solid solution and an alumina content 
which was found to vary from 0.01 to 0.025 per 
cent. There was perhaps no direct evidence, but 
considerable ground for supposing that the films 
were largely composed of alumina. 

It is doubtful whether a strong silica film can 
form on liquid steel, as it may on the special 
brasses and bronzes. The oxide layer formed on 
heating high-silicon steels is protective only up 
to a temperature below 1,200 deg. C. Above this 
temperature it is liquid, and any silicon-rich 
skin which might be formed on molten steel 
would probably also be liquid. 


(reais (AVERAGE VALUES) SPIRAL 
3 IN FROM RUYNER 24 IN FROM RUNNERM 
t 4 
& /600 —f- 
z 
4 
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LENGTH OF RUN IN SPIRALS IN 
Fic. 23.—Generat Errect or Castine TEM- 
PERATURE AND DISTANCE FROM THE 
RunNER ON LEN@eTH oF RUN IN SPIRALS 
Cast IN DIFFERENT STEELS. 


A chromium-rich oxide skin affords excellent 
protection against oxidation at temperatures 
below the melting point of steel, and is presum- 
ably strong and continuous. The behaviour of a 
chromium-rich skin on liquid steel is not known. 
Fluidity spiral tests on high-chromium steels, so 
far as they have gone, have not shown any 
markedly detrimental effect of chromium. 

Suspended Inclusions.—These are also an im- 
portant factor in non-ferrous alloys. The addi- 
tion of magnesium to brass prevents the for- 
mation of a surface oxide film, but has a pro- 
nounced effect in decreasing the fluidity of the 
alloy. This is due to the inclusion of particles of 
magnesia, mainly formed by oxidation during 
pouring, in the stream of metal. Solid matter in 
suspension causes a rapid rise in the apparent 
viscosity of a liquid. The suspended matter in 
steel may be alumina, silica, silicates and sul- 
phides. Calcium silicide, an efficient killing 
agent, is generally agreed to give sluggish steel. 
In view of the comments already made on the 
silica film, this is less likely to be due to the 
formation of a surface skin than to the presence 
of suspended particles of lime. 

This review of the present position does no 
more than touch the fringe of the subject. It is 
clear from practical experience that a fluid cast 
of steel can be definitely recognised. Better 
results are obtainable with a fluid steel, irrespec- 
tive of the casting temperature—in other words 
the temperature coefficient of fluidity of a given 
cast of steel is small compared with variations in 
fluidity which may exist in different casts, especi- 
aily if made by different methods. It is well 
recognised that converter steel is more fluid, or 
maintains its life longer, than electric-furnace 
steel. Metal from the converter contains dis- 
solved oxides which continue to react with man- 
ganese and silicon, and heat is continually 
evolved. Electric-furnace steel is dead, and the 
exothermal reactions are finished. It has been 
suggested that this internal source of heat in 
converter steel accounts for its longer life 
(Desch). This is a purely hypothetic but reason- 
able explanation. Fluidity has also been attri- 
buted to the effect of dissolved oxides.* There is 
no evidence to suggest that oxide in solution 


® F. A. Melmoth and T. W. Brown, “‘ The Manufacture of a Large 
Steel Casting.” ‘‘ Proceedings of the Institute of British Foundry- 
men,” 1926-27, vol. 20, pp. 232, 263. 
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would in itself improve the fluidity of cast steel, 
but rather the reverse, since it would tend to 
result in a larger amount of non-metallic material 
in suspension. The relation between fluidity and 
oxide content of molten steel is a matter for 
further investigation. In a comparison of imper- 
fectly killed and fully killed steel, however, there 
are two other factors favouring fluidity which 
may be taken into account in addition to the 
thermochemical effect of the incompleted reaction 
referred to above :— 

(a) A stream of imperfectly killed steel, pro- 
tected by the gases issuing from the liquid, 
would probably form no surface film. 

(b) Elimination of suspended matter from 
killed steel, as it stands in the ladle, is un- 
likely to be efficacious in the short time avail- 
able, but the action may be quickened if gas 
is being evolved. 

Further knowledge is required of the chemical 
and physical characteristics, apart from tem- 
perature, which confer fluidity on liquid steel. 
Professor Audrew’s Paper deals with some of the 
effects of composition on fluidity, but much 
remains to be done in the study of the effect 
of entangled impurities and especially of the 
surface conditions of the metal. 

Finally the indications of the earlier part of 
this Paper may be recalled. Whilst an adequate 
degree of superheat is essential, no practical 
advantage can be taken of this, or of any ad- 
vance made in the production of fluid steel, 
unless each casting is moulded and run in such 
a way that an effective head of metal is secured 
and the inertia pressure of the moving liquid is so 
utilised as to ensure the highest possible resultant 
pressure at the narrow sections which must be 
fed by a rapid stream of metal. 

The author desires to thank Mr. W. J. 
Dawson (chairman) and members of the Steel 
Castings Research Committee for their valuable 
discussions and suggestions; and also wishes to 
acknowledge the assistance rendered by Mr. 
H. F. Hall and Mr. M. Alexander, who have 
carried out the experimental work at Woolwich. 


(To be continued.) 


Tin in South-West Africa 


A report by the South African Department for 
Mines on the mineral resources of the Territory of 
South-West Africa points out that altogether there 
are at present approximately 12 producers of tin 
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Book Review 


Spectrum Analysis with the Carbon Arc Cathode 
Layer (Glimmschicht). By Lester W. Strock, 
Ph.D. Published by Adam Hilger, Limited, 
98, King’s Road, London, N.W.1. Price 
5s. 6d. net, 5s. 8d. post free. 

This book gives an account of the special 
methods of spectrum analysis applied to minerals 
by Prof. V. M. Goldschmidt and his co-workers 
at Gottingen, where the author spent some 2} 
years as a visiting investigator. ; ; 

The special methods of spectrum analysis which 
are described were developed in order to be able 
to determine quantitatively the minor consti- 
tuents in non-conducting minerals and are 
capable of determining most elements down to, 
or even lower than, 0.001 per cent. 

The book is remarkably well printed, and is 
illustrated with excellent photographs and 
diagrams. It is one intended essentially for the 
advanced research worker, and is not likely to 
have a wide appeal. J. F. K. 


Catalogue Received 


Pyrometers. A four-page folder received from 
Ether, Limited, Tyburn Road, Erdington, Bir- 
mingham, describes a thermo-electric pyrometer 
for the direct measurement of the temperatures 
of molten metals. As one reads from 0 to 1,400 
deg. C., it should find use for molten cast iron, 
as we do not believe that this upper tempera- 
ture is often exceeded, though the issuing house 
wisely claims its use for low temperature cast 
iron only. Obviously, for practically all com- 
mercial non-ferrous alloys this range is more 
than adequate. On page 4 of the folder are 
printed a number of technical instructions. 
These are clear, concise and very intelligently 
assembled, and make the leaflet of undoubted 
value to users. It is available to our readers on 
request. 


A Mould Transfer Wagon 


Our illustration shows a large mould transfer 
wagon, which was recently manufactured by 
M. & W. Grazebrook, Limited, of Netherton, 
near Dudley, and is now in use in the West 
Bromwich foundry of Taylor & Farley, Limited. 
Capable of carrying a load of 28 tons, the frame 


Wetpep Movutp Transrer ror Loaps up to 28 TONS, CONSTRUCTED BY 
M. & W. Grazesroox, Limirep. 


concentrates, averaging 70 per cent. SnO,, operating 
in the Territory. The production of tin concentrate 
during 1935 amounted to 234.36 long tons, value 
£37,206, whilst exports amounted to 239.2 long tons, 
value £37,842. Production for the first six months 
of the current year totalled 113.26 tons of 70 per 
cent. concentrates. 106 tons, valued at £13,780, were 
exported to the United Kingdom in the same period. 
—‘*§.A. Mining and Engineering Journal.” 


is of all-welded mild steel construction, and 
mounted through springs on four stéel axle- 
boxes, each box containing two single-row Tim- 
ken tapered roller bearings of 4.5 in. bore. 

It is stated that with a load of 12 tons three 
men are able to push the wagon along straight 
and level rails. With 18 tons five men are re- 
quired, and with the full load seven men. 
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The History of the Lancashire Branch 
MR. HOGG’S PRESIDENTIAL ADDRESS 


The opening meeting of the Lancashire Branch 
of the Institute of British Foundrymen, for the 
session 1936-37, was held on October 3 at the 
Engineers’ Club, Manchester, when Mr. J. Hogg 
(Branch-President) presided over a large attend- 
ance of members. 

In delivering his Presidential Address, Mr. 
Hoge said :— 

My term of office as President fortunately 
coincides with a revival in trade. I sincerely 
hope it may stay long among us, and benefit 
everyone. 

Lecture Programmes 


The enthusiasm shown by many of the mem- 
bers in past years has helped to place the In- 
stitute in the proud position it occupies to-day. 
We sometimes hear opinions expressed as to what 
is the best material for lectures; whether they 
should be of a scientific or practical nature in 
order to attract good attendances at the meet- 
ings, and be of service to the members. In 
looking over the events of past years, I find 
myself unable to form a definite opinion on this 
question. The Branch Council has always de- 
cided what the nature of the lectures should be, 
and, in the main, they have followed the fashion 
of the period somewhat. During the session of 
1912, foundry costing was the leading subject of 
interest. I well remember the late Mr. Fred 
Penlington, who was President at that time, 
giving his experience and opinions on the cost- 
ing of castings, and it appeared that the 
listeners were almost afraid to miss the smallest 
item during Mr. Penlington’s address. During 
the same session, Mr. J. G. Robinson, of Hali- 
fax, gave a Paper on ‘“‘ The Moulding of a Gas 
Engine Bed,’’ another well-attended and eagerly 
discussed lecture. 


The War Period 

During the 1913-14 session Mr. 
in a very popular Paper, gave practical 
experiences and views of foundry practice 
and problems, that could be followed easily 
by any foundryman. Mr. W. H. Sherburn, Mr. 
Oliver Stubbs, Mr. R. W. Kenyon and Mr. T. 
Markland all took part in the discussion and 
welcomed the Paper. 

The session 1914-15 saw Mr. Markland in the 
chair, and the subject of technical classes and 
education came to the front. Lectures on the 
education of apprentices began to be popular, 
and Mr. Markland used the topic partly for 
his Presidential Address. So long ago, Mr. 
Cordingle, of Newton-le-Willows, said that he 
believed that good results would accrue from 
the provision of money by the State to enable 
research work to be attempted. This has, of 
course, been done through the British Cast Iron 
Research Association. 

The session 1915-16, with Mr. Sherburn in 
the chair, saw semi-steel come to the fore, and 
Mr. Hurst gave a Paper on the subject before 
the Branch which provoked a most interesting 
discussion. Most of the Papers given about 
this time were very practical. The late Mr. 
T. Firth, who was the national President, set 
an example, by speaking in his Presidential 
Address of ways in which a waster could be 
made, and said that it was often owing to 
the lack of practical training obtained by the 
moulder and coremaker. At the same time, 
he stressed the value of technical education in 
addition to a practical training. 


Simkiss, 


Early Post-War Days 
During the session 1917-18, Mr. Key, who 
was in the chair, stressed the need not only 
for practical knowledge, but scientific knowledge 
also. Tt was at this time that the late Mr. 
R. Buchanan brought forward his scheme for 


a National Information Bureau for Foundrymen, 
and I believe that Paper led to the formation 
of the B.C.1.R.A. Mr. Oliver Stubbs also an- 
nounced his intention of starting the Gold 
Medal award, which is now known as the Oliver 
Stubbs Medal. 


New Type of Foreman 

The year 1918-19, when Mr. S. Roe was 
Branch-President for Lancashire, was a difficult 
period. The war was ending, and no one knew 
what changes would be necessary. The question 
of the foundryman’s training was right to the 
front. Mr. Roe said that by a foundryman 
he meant one who was to take charge of a 
foundry, and who was likely to be appealed 
to by every department of the engineering trade. 
We all know that many good and capable 
moulders have never been sufficiently educated 
to assume such responsibilities. The time had 
arrived when foremen generally, and not ex- 
ceptionally, were required to have a knowledge 
of the mixing of metals, the calculation of 
weights of castings, and deciding from drawings 
how patterns should be made. The provision 
of foundry classes at some of the technical 
schools, the lectures and discussions of the 
British Foundrymen’s Association, were a real 
help to many moulders and other foundrymen 
who had taken up responsible positions. ~ 


Beginning of Denseners 

The question of the use of denseners and per- 
manent moulds was also discussed. Some of the 
shell and bomb castings, which had been made in 
hundreds of thousands, and which had to be free 
from any signs of sponginess or defect, had 
caused many foundrymen, who previously would 
not employ denseners, to use them. The late 
Mr. E. H. Broughall, of Coventry, in a Paper 
before the Birmingham Branch, strongly sup- 
ported the use of these aids to produce sound 
castings. The late Lieut. Commander Jackson, 
of Sheffield, attended the Lancashire Branch 
meeting on November 2, 1918, and gave a Paper 
on ‘‘ The Electric Welding of Castings.’’ This 
was really the first intimation many members 
had of the possibilities of welding cast iron, 
apart from fabricated structures. 


Introduction of Test Bars 

Mr. Young, of Newcastle, gave a Paper during 
that session on “ Properties of Cast-Iron Test 
Bars.’’ Test bars really came into prominence in 
the foundry and Government inspectors 
demanded tensile and transverse tests to definite 
figures. 

At a general meeting of the British Foundry- 
men’s Association held in Liverpool, it was 
decided to apply for the Royal Charter, and 
change the name from the British Foundrymen’s 
Association to the Institute of British Foundry- 
men. Members owe a great debt to the late 
Mr. T. Firth, and the late Mr. Oliver Stubbs, 
who worked so hard to obtain the Charter. I 
believe it was about this time it was decided 
to appoint a general secretary, and the late Mr. 
W. G. Hollingworth was nominated. The late 
Mr. John Little was the President of the Insti- 
tute, and he asked the Lancashire Branch to 
organise the Annual Conference for him. This 
we decided to do. 

The period 1919-20 can be passed over. It was 
a trying year and reorganisation was proceeding 
everywhere. Mr. Riddle was the President of the 
Institute at that time. 


Granting of a Royal Charter 
During 1920-21, Mr. Meadowcroft was in the 
chair of the Lancashire Branch and Mr. Oliver 
Stubbs was elected President of the Institute, 
but owing to the national unrest at this time, 
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the annual conference, instead of being held in 
June or July, was held at Blackpool during Sep- 
tember, 1921. The Lancashire Branch success- 
fully organised some really interesting functions 
and visits. Mr. Meadowcroft took as a subject 
for his Presidential Address ‘‘ The Welfare of 
the Craft,’? which was reported in about the last 
of the old paper-backed ‘‘ Annual Proceedings.’’ 
During that session Papers on semi-steel, cupola 
practice and pattern plates were read, all of 
which were well received. 

At the Blackpool conference, Mr. John Shaw 
read a Paper entitled ‘‘ Some Perplexing Foundry 
Problems,’’ and referred to test bars and a 
standard to adhere to. We can all testify to the 
enormous amount of work Mr. Shaw afterwards 
did on the question of test bars. Mr. Jolley also 
assisted in this valuable work. 

Mr. Meadowcroft was re-elected to the Chair- 
manship of the Lancashire Branch for the 
session 1921-22. In the autumn of 1921 the new 
section of the Institute at Burnley was started. 
Mr. Pell was the first secretary, and I held 
office as Section-President. During the 15 years 
which have elapsed since that time, Mr. Pell 
and other members of the Institute have passed 
through many trying .periods, but by refusing 
to be discouraged when times were lean, they 
have managed to travel along, and at the pre- 
sent time the Section is still active and strong. 


A Social Reorganisation 

At the annual conference in Birmingham, in 
June, 1922, Mr. Reason being the President 
of the Institute, we had a diversion not 
previously experienced. The conference was 
held at the same period as the Foundry Trade 
Exhibition, which was held in Bingby Hall, 
Birmingham. This enabled members attending 
the conference to visit the exhibition. This con- 
ference was the first to which ladies were offici- 
ally invited, although Mr. Miles had _ been 
advocating this step for a long time previously. 


New Awards 


In June, 1923, the annual conference was held 
in Manchester, and the late Mr. Oliver Stubbs 
was again re-elected President. This was done 
because of the curtailed term of office Mr. Stubbs 
had enjoyed, owing to the lateness of his elec- 
tion during his first term of office. The con- 
ference was successful in every way. Mr. W. H. 
Sherburn was awarded the Oliver Stubbs Gold 
Medal. Mr. Miles was the Lancashire Branch- 
President. 

I do not propose to mention events which have 
taken place more recently. A large number 
of members will have them in their minds. It 
would also take up too much time to mention 
by name the many members who have rendered 
outstanding service to the Institute, and to 
this Branch in particular. We know them well. 
Many are still helping and, from my personal 
experience, I can assure members that nothing 
gives them greater pleasure than to see the 
younger members reading Papers, taking office, 
and encouraging others to join the Institute. 
Last Session, four of our younger members came 
forward to give Papers. They did splendid 
service, and we older members feel encouraged 
to an extent they can hardly imagine. We wish 
them every success in the future, and not only 
do we wish success to them, but also to every 
other young member among us. By helping the 
Institute these young members are helping them- 
selves and the industry as well. Their harvest 
will be sure, even if they have to wait a little 
while to gather the fruits. 


Photo-electric Control 

In a large United States steel plant, a dial scale 
equipped with photo-electric control is connected by 
levers to a coke hopper. The feeder motor of the 
latter is arranged so that it is shut off automatically 
when the desired amount of coke has been fed into 
the hopper. This automatic operation is provided 
by the interception of a light beam.—*‘ Steel.” 
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An Announcement 


We consolidate the combined skill of a group of industrial furnace, 
electrical and mechanical engineers and metallurgists of highly 
specialised and world-wide experience in the design and application of 
ELECTRIC FURNACES to every phase of the metallurgical industries. 


We also wish to announce that we have now taken over patents for 
the manufacture, at our Smethwick Works, of a low frequency industrial 
furnace for non-ferrous metals, and a special type melting furnace 
for aluminium alloys. 


Further particulars gladly supplied on request. 


METALECTRIC FURNACES LIMITED 
Cornwall Road - Smethwick - Birmingham 
London Office: 16, Grosvenor Place, $.W.1 
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Birmingham—The Cradle of Engineering 


MR. G. W. BROWN’S PRESIDENTIAL ADDRESS 


Mr. G. M. Callaghan presided at the opening 
meeting of the Birmingham, Coventry and West 
Midlands Branch of the Institute of British 
Foundrymen on October 2, and immediately in- 
ducted Mr. G. W. Brown, of the Austin 
Motor Company, Limited, to the chair. Mr. 
Brown then delivered his Presidential Address, 
in the course of which he said :— 


Mr. Callaghan and Gentlemen,—It is the 
privilege of the Branch-President to present to 
you a few views and ideas at the opening meet- 
ing of the session, and it is not my wish to let 
the opportunity pass without some attempt to 
inake use of it. In the first place, it seems de- 
sirable to stress the advantages derived from 
becoming members of an institution of which the 
foundation has been well and truly laid, and 
the structure slowly and gradually developed, 
until to-day we find it ranking among the pre- 
mier institutions of its kind. 

It is much easier to destroy than build up, 
and our responsibility is not only one of main- 
taining the Institute as we find it, but also of 
trying to develop and improve. 

There is little virtue in acting as the man in 
the biblical story, who hid his talent and who 
appeared on the day of reckoning with that and 
nothing more. At the end of our session we 
may be satisfied in our minds that we have en- 
joyed it or feel that we personally have got value 
for money, but unless we can show that we are 
handing on this responsibility in a better and 
healthier condition than when we took posses- 
sion, then undoubtedly we are only extractors 
and time servers and not men of action. 


Voluntary Efforts 

The list of Presidents and Past-Presidents 
alone will indicate the standard which is main- 
tained year by year. They are men of outstand- 
ing ability in their particular branch, who at 
great personal sacrifice and financial expense 
willingly give for the benefit of the Institute, 
directly to each one of us and in the fervent 
hope that their efforts will be rewarded by help- 
ing the younger members and by seeing the 
Institute prosper. 

Consider the lecturers who spend their leisure 
time in preparing matter for our interest, men 
who sit down night after night sorting out their 
notes and ideas and putting them into a pre- 
sentable form so that members can sit comfort- 
ably while they present them, to be acclaimed or 
annihilated, and all this is due to pure enthu- 
siasm, love of labour and the feeling of satisfac- 
tion of something attempted. 


An Apt Quotation 

As the greatest pleasure is in the chase, those 
who have had the experience of giving Papers 
will no doubt agree that this holds good in the 
matter of preparing them, and when they are 
completed, one feels that another milestone has 
been passed. It should be the duty of each 
member to give some form of a Paper, as only 
by so doing can he appreciate the work and 
the pleasure which has been prepared for him. 

Bacon states :— 

‘* Reading maketh a full man, writing an 

exact man, conference a ready man,”’ 
and nothing more true or more full of en- 
couragement was ever written, and an institu- 
tion such as this provides the medium for its 
application. Shakespeare has a very apt illus- 
tration for a theme such as this. He says :— 


‘* What is a man if the chief market of his 
time be but to eat and sleep, a beast, no more; 
surely he that made us with such large dis- 
course, looking before and after, gave us not 
the capability and God-like reason to rust in 
us unused.” 


Birmingham as the Cradle of Engineering 

This Branch of the Institute has a history of 
which all should be proud. It was in Birming- 
ham the Institute was founded, and one of its 
earliest Presidents is still one of our most en- 
thusiastic members. Long may he continue to 
fill that réle. I refer to Mr. F. J. Cook. 

We have also the Convenor of the Technical 
Committee on our Council in the name of Mr. 
J. W. Gardom, who is one of the hardest workers 
of the Institute, and in Birmingham there is 
the home of the British Cast Iron Research 
Association, under the capable direction of Mr. 
J. G. Pearce, who was the President of this 
Branch a few years ago, and who still, amongst 
all his activities, finds time to lend his valuable 
assistance to us. 

It is doubtful whether the casting of metal, 
and particularly ferrous metals, ever played so 
prominent a part in industry as it does to-day. 
It may be due to increased competition, such as 
fabrication, or the striking development of the 
motor-car industry, coupled with the ever- 
increasing development of laboratory research, 
but certainly in all countries where foundries 
exist a different outlook and technique is de- 
veloping. 

Consider also the striking development of what 
might be termed the foundry mechanical age, 
which means not only the using of casting con- 
veyors, but the general acceptance, and one 
might say, demand of the foundrymen for 
mechanical help. 


Boulton, Watt and Murdock 

This meeting hall was built in commemoration 
of James Watt, whose tercentenary was com- 
memorated at Handsworth Church in the early 
part of this year, and at which gathering this 
Institute was represented. He spent most of 
his life in this district, and was buried in Hands- 
worth Churchyard, and in the church you will 
find his statute, with monuments to Boulton and 
Murdock. Some evening I would like to give you 
a full story of the life of Boulton and Watt, but 
for the present I must content myself with a 
few details, chiefly to extend my theme of our 
inheritance. Watt was surprised at the factory 
of Boulton at Soho, and the skill of his work- 
men. One of his handicaps was that he could 
not find men outside Birmingham with enough 
skill for his work, and this undoubtedly delayed 
his progress. 

John Wilkinson also figured largely in the 
making of his cylinders, and in designing a 
machine for boring them, and the first engine 
made at Soho was ordered by him for his works 
at Broseley. The combination of Boulton and 
Watt was extraordinary, one the keen business 
man, and what we should term to-day a good 
mixer, the other the studious and retiring man 
who hated business and business methods. 
Smiles records that, while Watt was urging 
Boulton to curtail business, Boulton was always 
seeking to extend it. It was Boulton who en- 
gaged Murdock, and the story of Murdock’s hat 
is worth repeating. 

Murdock called at Soho for a job, and was 
interviewed by Boulton; unfortunately, it was a 
slack period and the chance of a job was remote. 
During the conversation, however, Boulton 
noticed the hat’ Murdock was twirling in his 
hands, due to nervousness. ; 


Boulton said ‘‘ That seems to be a curious sort 
of hat,’’ and, looking more closely, said ‘“ why, 
what is it made of ?”’ 


‘Timmer, Sir,’’ said Murdock. 


‘“‘Timmer? Do you mean to say that it is 
made of wood ?”’ 


Yes, Sir.” 
‘* Pray how was it made?”’ 
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**T turned it myself, Sir, in a bit lathey of 
my own making.”’ 

Needless to say the story ends that Murdock 
was engaged. He became one of the chief men 
of the concern. He has also the fame of building 
the first model locomotive and making the first 
use of gas for lighting purposes. It may be of 
interest to mention that his wages at the com- 
mencement were 15s. a week when at home, 17s. 
when from home and 18s. when in London. 

Watt, among his many patents, was responsible 
for the letter copying machines, which brought 
a lot of business to Soho. Also, he first used 
what is known to-day as metallic cement, but to 
my mind one of his most striking discoveries 
after the latent heat of steam was the engine 
governor. From these few details it will be 
realised what was happening in the district at 
this period, and why the skill is to be found in 
this district, which to-day represents the meaning 
of Birmingham’s thousand different businesses. 


Field for Development 

Some years ago I heard Dr. Hele Shaw say 
that on the threshold of his career he wondered 
what there was left for him or his contemporaries 
to tackle, and each generation may be inclined to 
think the same, but Watt opened up a new world 
in theory and mechanics, and the developments 
would appear to accelerate rather than be 
retarded, and again we find this city of Birming- 
ham the centre of one of the world’s largest 
industries, with leaders such as Lord Austin 
and Lord Nuffield, and organisations simplified 
more and more in their detail, but confusing in 
their magnitude to the lay mind. 

In the field of metals what striking develop- 
ment is constantly going on. The foundryman 
to-day deals with such items as nickel, chrome, 
molybdenum, and has a technique his fathers 
never heard of ; he controls his metal, sands, core 
oils, cupolas and moulding methods from a scien- 
tific point of view instead of the general rule of 
thumb of only a few years ago. Judged by the 
standard of, say, 20 years ago, the development 
of suchgitems as die casting, hot stampings and 
repetition casting is simply wonderful. Instead 
of each generation thinking there is nothing 
left it is clear that each one is spurred on by its 
predecessors, and so no doubt we can leave it to 
natural laws of development and continue to 
exert further efforts and inspire the younger men 
following on. 

We are each one of us little’units in a vast 
organisation, and it is not only necessary to per- 
form our work so that it will pass inspection, but 
to do it as well as is possible. The foundryman 
finds fault with the patternmaker, and it is often 
the matter of good humoured jests, and the 
machinist finds fault with the foundryman, and, 
speaking with some little experience of machines, 
I can say that it is mostly justified. We in the 
foundry are apt to overlook the machinist’s point 
of view. 

Co-operation with the Machine Shop 

We feel that so long as the casting is clean 
and sound that shape is not such a big item, and 
a few extra cuts are not important. An extra cut 
on a large casting may mean a day’s extra work ; 
swells and scabs on small details may double 
the cost of machining, added to the extra upkeep 
of cutting tools, and finally a finished article 
which is not as good as one cast to shape, owing 
to metal distortion by unequal strains and 
stresses in machining. 

This is one of the reasons why it is felt that as 
foundrymen we fall far short of the standard we 
cught to reach, and woe betide us when the day 
comes when efficiency engineers say it is cheaper 
to scrap a casting than take another cut or risk 
breaking a machine tool which has cost perhaps 
two or three thousand pounds. 

No International Exchange for Science 

One finds much the same development all the 
world over, and often the same ideas growing 
in places thousands of miles apart, and it is by 
the international exchange of ideas that every- 
one can profit. 

(Concluded on page 324.) 
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FOR 
VITREOUS 
ENAMELLERS 


The supplying of vitreous acid resisting enamels is a problem which 
has been tackled by our experts, who have studied the difficulties incurred 
by the usage of these enamels and have reduced them to a minimum. 


Our Associated Company JAMES DAVIES (LONGTON), LTD., Ceramic 
Transfers, Berry Bank, Stafford Street, LONGTON, Stoke-on-Trent 


(Phone: 3343 Grams: ‘ Ceramic, Longton, Stoke-on-Trent ’’), 
will be pleased to supply suitable vitreous transfers for Cast and 
Sheet Iron. 


CLYDE COLOUR & CHEMICAL WORKS, NILE STREET, BURSLEM, STOKE-ON-TRENT. 


*Phone : 


Hanley 84140. 


*Grams; 


Vitretin, Burslem. 
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The Week’s News in Brief 


Trade Talk 


ImpeRiAL CHEMICAL INDUSTRIES, LIMITED, is to 
establish a workers’ contributory pensions fund. 

THe First of the engineering contracts for the 
Team Valley Estate at Gateshead, which will total 
£700,000, has been let. 

GLENFIELD & KeNNepDy, Limirep, Kilmarnock, are 
to supply pumping plant at Sandford Mill Water- 
works for the Chelmsford Town Council. 

THE WORKMEN’S PENSION and life assurance scheme 
which the United Steel Companies, Limited, have 
brought into operation, is being extended to include 
the Rother Vale Collieries. 

Tue Vasco Da Gama,’’ which was claimed to 
be the oldest warship in the world, has been bought 
by Arnott, Young & Company (Shipbreakers), 
Limited, of Dalmuir, Glasgow, for breaking-up. 

A convrract for the supply of 100 locomotive axle- 
boxes has been received by the North British Loco- 
motive Company, Limited, Glasgow, from the 
Bombay, Baroda & Central India Railway Adminis- 
tration. 

Wittiam Pickerscitt & Sons, Liurrep, Sunder- 
land, have received an order for a 10,000 ton steamer 
for Cardiff owners. The engines will be built by 


Birmingham—The Cradle of Engineering 
(Concluded from page 322. 

It will be realised, when visiting other coun- 
tries as well as other foundries at home, that 
no one has a monopoly of brains and ideas, and 
that there is perhaps an enthusiasm greater 
than one’s own. Like clings to like, which no 
doubt is one of the chief reasons why we spend 
our evenings mixing with others engaged in a 
similar class of work, and this Branch of the 
Institute wishes its members to feel that at 
their meetings they are going to meet men with 
whom they have something in common, trained 
on the same lines and daily meeting and deal- 
ing with troubles similar to their own. 


A Democratic Institute 

A personal survey was conducted over the last 
few months to ascertain the views of many mem- 
bers, also probable and possible members, and 
as a general reply to these and others 1 would 
remind you that this is your Institute—it does 
not belong to a mysterious Mr. X, or exclu- 
sively to the President or the General Council, 
nor do the Branches and the control of 
rest exclusively with the local official. 

The Institute is dependent on individual sub- 
scription and enthusiasm, and [I am expressing 
the views of the Branch Council when I say that 
we want you to come to the meetings feeling 
that you are participating in something which 
belongs to you, and if you feel like expressing 
your views, do so, and do not be alarmed if 
you make a mistake, or express yourself not so 
clearly as you wish, as amongst all the different 
meetings of societies I have attended, never 
have I met with greater tolerance and sympa- 
thetic hearing than at these meetings. Please 
bring any friends who are likely to become mem- 
bers, and bring them so often that they will 
make application on their own initiative.” 


Vote of Thanks 

Mr. J. G. S. Primrose said it gave him very 
great pleasure to propose a hearty vote of 
thanks to Mr. G. W. Brown for his Presidential 
Address. 

Mr. W. H. Smirn, seconding the vote of 
thanks, said that ever since he had met Mr. 
Brown he had been impressed by his enthusiasm. 

Mr. G. M. CattacHan (immediate Past- 
President) expressed his thanks for the support 
given to him by the Council and members during 
his year of office. Mr. G. W. Brown then in- 


them 


troduced Mr. H. T. Langley, who presented a 
Paper entitled ‘‘ Runners and Risers on Small 
Steel Multiple Castings.” 


Richardson, Westgarth & of 
Hartlepool and Sunderland. 

THE TWENTY-FOURTH Annual Report of the Austra- 
lian Association of British Manufacturers, which 
has recently been issued from Australia House, 
Strand, London, W.C.2, contains statistics and notes 
of considerable interest to foundry owners. 

A TABLET to the memory of Mr. Archibald Aitken 
has been presented to Trinity Presbyterian Church, 
Burton-on-Trent, by the employees of the Burton 
Foundry Company, Limited. The presentation was 
made by Mr. D. Campbell, foundry manager. 

THe BrrmincsamM Corporation, which recently 
decided to spend £100,000 on re-organising the light- 
ing system of the city, has placed with the General 
Electric Company, Limited, an order for the relight- 
ing of 133 miles of streets, chiefly by Osira electric 
discharge lamps. 

E. Hinp (Sourn Bank), Limirep. are negotiating 
to take over the disused Eston Sheet Works at 
South Bank, which, according to present arrange- 
ments, are to be demolished by Thomas W. Ward, 
Limited, of Sheffield. If the negotiations are 
successful it is proposed to manufacture aluminium 
ingots and castings at the works. 

Coat-BurRNING AppPLIANCES JOINT CONSULTA- 
vive Boarp held its autumn quarterly meeting in 
London last week. It was stated in the secretary’s 
report that joint committees of ironmongers, 
builders’ merchants, coal merchants and coal-burning 
appliance manufacturers had been set up in a number 
of towns, and model programmes of work had been 
prepared for these committees. 

ACCORDING TO a statement made by the Institute 
of Geology and Mineralogy, in the Urals, the Sely- 
ankin deposits of ore containing niobium and _ tan- 
talum are of great industrial importance. The 
Institute is now warking out a process for smelting 
these ores, and it is anticipated that the Soviet 
Union will soon be in a position to produce its own 
niobium and tantalum. Both these rare metals are 
occasionally used in the production of stainless steel. 

IN ORDER to cope with the large number of home 
and foreign orders in hand, the Incandescent Heat 
Company, Limited, have during the past few months 
carried out considerable extensions to their works 
and offices at Smethwick, Birmingham. Recent con- 
tracts secured include installations for Government 
departments, leading automobile manufacturers and 
several large iron and steel works, for the various 
types of furnaces in which this company specialise. 
Further extensions are now being made to the 
works. 


Company, Limited, 


Contracts Open 


Bradford, October 29.—Iron, malleable iron and 
steel castings, gunmetal castings, bar iron, steel 
and aluminium, for the Transport Committee. The 
Transport General Manager, 11, Forster Square, 
Bradford. 

Haverfordwest, November 12.—Three miles of 7-in. 
dia. spun-iron pipes, 11 miles of 6-in. dia. pipes, two 
miles of 4-in. dia. pipes for trunk lines; one mile 
of 4-in. dia. pipes and 64 miles of 3-in. dia. pipes 
for distribution mains, for the Rural District Council. 
Mr. D. Watkin Rees, consulting engineer, National 


Frovincial Bank Chambers, Ammanford. (Fee 
£10 10s.. returnable. ) 
New Company 

(From the Register compiled by Jordan & Sons, 
] imited, egy Registration Agents, 116 to 118, 
Chancery Lane, London, W.C.2.) 

Warrington Red Moulding Sand Company, 
Limited, 33, Bold Street, Warrington.—Capital, 
£7 000. Directors: H. G. Roberts, senr., H. G. 


Roberts, jnr., and J. E. Lowe. 


Company Reports 


Babcock & Wilcox, Limited. — Interim ordinary 
dividend of 4 per cent. / 

Braithwaite & Company (Engineers), Limited.— 
Trading profit, £27,310; net profit, £21,687; avail- 
able, £14,627; one year’s dividend on the preference 
shares, £8,578; carried forward, £6,049. 


OctToBER 22, 1936 
Personal 
Tue Eart or Duptey, M.C., has been nominated 
President of the British Cast Iron Research 


Association. 

Mr. Wn. CuHristopHER has been elected Master 
of the Worshipful Company of Founders. Mr. 
Douglas F. Young is the new Upper Warden and 
Mr. C. H. Woodfield the new Under Warden. 

Mr. ArtHUR WorMatD, O.B.E., general works 
manager for Rolls-Royce, Limited, of Derby, has 
resigned his position for reasons of health. He 
became general works manager in 1907 and in 1929 
was made a director of Rolls-Royce, Limited. 

Str Roperr Haprrerp, F.R.S., the doyen of the 
British steelfoundry industry, has contributed 
£10,000 to the Sheffield University in response to its 
appeal for £500,000. Only two years ago, he gave 
£3,000 for the foundry section of the department of 
metallurgy. 

Mr. (Past-President of the Lanca- 
shire Branch of the Institute of British Foundry- 
men) has resigned his position as foundry manager 
with the Vaughan Crane Company, Limited, Man- 
chester, to join the staff of the Fordath Engineering 
Company, Limited, of West Bromwich. In addition 
to his position as foundry manager, Mr. Flower was 
a teacher of classes in foundry practice at the Man- 
chester Openshaw Technical School. He has contri- 
buted many Papers on foundry practice to different 
Branches of the Institute of British Foundrymen. 
His present private address is 421, Stockport Road, 
Bredbury, near Stockport. 

Mr. Rupert Pires, who was for two years with 
the Ealing Park Foundry, Limited, London, as assis- 
tant to the managing director, and has considerable 
experience of jobbing and repetition castings in both 
ferrous and non-ferrous metals, has joined the sales 
staff of the Fordath Engineering Company, Limited. 
He is a first-class finalist of the City and Guilds of 
London Institute in both Iron and Steel, and Foun- 
dry Practice, and was associated for nineteen years 
with the foundry department of Bayliss, Jones & 
Bayliss, Limited, of Wolverhampton. Mr. Pipes 
received his technical education at the South Staffs 
Technical College, the County Technical College, 
Wednesbury, and the Polytechnic, London. His 
address is 57, Meadvale Road, Ealing, London, W.5. 


Obituary 


Mr. W. H. Cooper, chairman of Cooper & Turner, 
Limited, Vulcan Rivet and Brass Works, Sheffield, 
died on October 9, aged 83. 

Mr. Joun Lennox, J.P., who died on October 15, 
had been associated with Colvilles, Limited, for 55 
years. In 1913 he was elected a director of David 
Colville & Sons, Limited, and remained on the 
board of that company until its liquidation this year. 
In 1931, on the formation of Colvilles, Limited, he 
was made a director of that concern. Mr. Lennox 
was also a director of the subsidiary company, 
Smith & McLean, Limited. 


Forthcoming Events 


Institute of British Foundrymen 
OCTOBER 24. 

Newcastle-upon-Tyne Branch :—‘‘ Science in Relation to 

the Foundry,” Paper by E. C. Pigott, at Neville Hall, 
_ Westgate Road, Newcastle-upon-Tyne, at 6.15 p.m. 

Wales and Monmouth Branch :—‘ Melting Metals in the 
Foundry,” Paper by 8S. E. Dawson, at University 
College, Newport Road, Cardiff, at 6.30 p.m. 

OCTOBER 23 anv 24. 

Birmingham, Coventry and West Midlands Branch, and 
London Branch :—Joint meeting in London. Visit to 
the Royal Arsenal, Woolwich. ‘Some Factors Affect- 
ing the Production of Sand Castings,” Paper by 
E. W. Wynn and D. wage: “The Application of 
Science to the Control of Foundry Sands,” Paper by 
H. H. Shepherd. 


OCTOBER 31 


East Midlands Branch and Sheffield Branch :—Joint meet- 
ing. Works visit to International Combustion, 


Limited, Derby. “The Grinding Wheel in the 
Foundry,” Paper by 8S. L. Ireland, at the Technical 
College, Derby 

East idlands Branch (Lincolnshire Section) :— 


“* Mechanical Aids for Increased Foundry Production,” 
Presidential Address by J. Timbrell, at the Technical 
College, Derby, at 7 p.m. 

NOVEMBER 2. 


Scottish Branch (Falkirk Section) :—‘‘ Recent Develop- 


ments in Cast Iron,” Paper by H. Cowan, B.Sc., at 
= Temperance Café, Lints Riggs, Falkirk, at 
15 p.m. 
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THE “ROCKET” 
CORE MAKING MACHINES 


to... 


REDUCE COSTS AND 
MAKE SOUND CASTINGS 


for BRITISH 


—— STEEL FOUNDERS — 
GREY IRON FOUNDERS 
MALLEABLE FOUNDERS 
NON-FERROUS FOUNDERS 


used in the manufacture of— 


Electric Cookers. Gas Cookers. Motor Transport 

Vehicles. | Aeroplanes. Internal Combustion Engines. 

Cast Iron Bath Fittings. Brass Water Service Fittings. 
Sluice Valves. Gas Valves. 


Rain Water Castings. Textile Machinery. Lawn Mowers. 
Ship Building, etc., and General Engineering Castings. 


FOUNDRY ENGINEERS LIMITED 


HALIFAX YORKS. 


Telephone: Halifax 61459. Telegrams: “FEL,” Halifax. | 
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Raw Material Markets 


New business transactions between producers and 
consumers of iron and steel are looked upon 
nowadays as quite an event, owing to the existing 
conditions with regard to supplies. Frequently 
makers will only accept orders so long as_ the 
dates of deliveries are not specified. Outputs 
continue to be made at record levels, but supplies 
are considerably below current requirements. As 
yet no price changes have been made, but with 
rapidly increasing costs of production it is generally 
anticipated that higher quotations will rule in the 
not too distant future. A slight increase is 
reported in export trade. It is confirmed that the 
licensing scheme for imported iron and steel will 
come into force on November 4. Products imported 
under licence will come in under a favoured rate 
of duty, while products not so protected will have 
to pay full tariff rates. 


Pig-lron 


MIDDLESBROUGH.—Makers generally have 
disposed of their full outputs of pig-iron up to the 
end of March, 1937, at current prices, and there is 
a common reluctance to enter into contracts in- 
volving deliveries after that date owing to the 
probability of higher prices ruling before that time. 
Wages have recently become more in favour of the 
workers, while the costs of materials, e.g., ore and 
coke, are adding to producers’ primary expenses. 
Thus, any advance that is passed on to the consumer 
will come as no surprise. However, as already 
indicated, outputs are sold up to the end of March at 
present quotations, and so an increase will not have 
any immediate effect on the market. Present prices 
are 75s. per ton for No. 3 Cleveland G.M.B. delivered 
Middlesbrough and Falkirk, 77s. delivered North- 
East Coast, and 78s. delivered Glasgow. 

The market for East Coast hematite remains firm, 
and in view of the increased costs of ore and coke, 
higher wage costs and freight rebate complications 
it is expected that prices will have to be raised. 
Makers refuse to enter into commitments involving 
delivery after the end of February, but outputs are 
fully sold up to that time. Supplies are sufficient 
to meet the calls against contracts, but there is 
only a very small surplus. Complaints against the 
non-competitive nature of British export prices have 
been received and shipments abroad have only been 
small. For delivery to South Wales ports, East 
Coast mixed numbers are quoted at 82s. 6d. per ton, 
less 5s. rebate. The fixed delivered price of East 
Coast mixed numbers in Middlesbrough is 85s., in 
Sheffield 90s. 6d., and in the Midlands 96s., less 5s. 
per ton rebate. 

LANCASHIRE.-—A fairly active market has been 
witnessed in this area recently, and most consuming 
industries have fairly heavy requirements. Offers 
of Derbyshire and Staffordshire brands of pig-iron 
are all on the basis of 83s. per ton, including 
delivery to users in the Lancashire zone, while 
Northamptonshire No. 3 is offered at 81s. 6d., and 
Derbyshire forge iron at from 78s. to 80s. A 

ood demand exists for hematite iron, with West 
oast material at 93s. 6d. and East Coast at 93s., 
delivered equal Manchester, and subject to a rebate 
of 5s. per ton. Scottish foundry iron is firmer at 
93s., delivered in the Manchester district 

MIDLANDS.—Supplies of pig-iron in this area are 
becoming still shorter, and there is a distinct possi- 
bility that serious inconvenience will be caused to 
users in the near future. The makers of light cast- 
ings have heavy needs against existing contracts. 
Local brands of No. 3 foundry iron remain at 77s. 6d. 
for Northants No. 3 and 80s. for Derbyshire, 
Lincolnshire and North Staffordshire No. 3, including 
delivery to Birmingham and Black Country stations. 
These prices are subject to a small sliding-scale 
rebate to large consumers. Quotations for forge pig- 
iron remain unchanged at 5s. per ton below No. 3 
foundry iron if required for puddling purposes, but 
only 3s. less if used in the foundries. Special irons 
are well inquired for, especially medium-phosphorus 
quality, the price of which varies from 82s. 6d. to 
90s. Low-phosphorus iron, including Scottish at 
92s. 6d., is quoted from 92s. 6d. to 100s., while 
refined pig-iron is £6 10s. and upwards. Owing 
to the shortage of supplies, business in the hematite 
market continues to be on a restricted scale. The 
Association’s prices are unaltered at present, but an 
increase is only to be expected. Current figures are 
nominal at £4 17s. for West Coast mixed numbers, 
£4 16s. for East Coast No. 3, and £4 15s. 6d. for 


Welsh mixed numbers, delivered local stations. For 
delivery into works ls. 6d. per ton extra is charged. 

SCOTLAND.—The market for pig-iron in this 
area is extremely firm. Prices are unchanged, with 
No. 3 foundry at 79s. f.o.t. furnaces, and No. 1 
2s. 6d. per ton extra. No. 3 Cleveland remains 
at 75s. f.0.t. Falkirk and 78s. f.o.t. Glasgow, but 
these figures are only nominal, as there is little iron 
available from this source. There is no change in 
the prices of steel-making irons, which are :—Mixed 
numbers East Coast, West Coast and Scottish hema- 
tite, 85s. 6d., less 5s. rebate; basic, British and 
Indian, 75s., less 5s. rebate, all delivered steelworks 


here. The steelworks continue to be actively 
employed. 

Coke 
The foundry-coke market remains very firm. 


Little new business has been transacted, as most 
users have covered their winter requirements. For 
delivery in Birmingham and district, best Durham 
coke is offered from 40s. to 42s. 6d., while other 
grades vary from 48s. to 50s. per ton. 


Steel 


As the season progresses, activity in the steel 
market increases and many consumers, finding that 
they have underestimated their requirements, are 
pressing for additional supplies, says the official 
report of the London Iron and Steel Exchange. In 
most departments of the industry, however, the 
producers have disposed of the greater part of their 
output for considerable periods ahead, and it is ex- 
ceedingly difficult to place orders for supplementary 
parcels for anything approaching near delivery. The 
situation in the semi-finished steel department re- 
mains tight. although relief has been afforded by 
increased supplies of Continental material. The de- 
mand for British semis, however, is on an excep- 
tionally heavy scale, and the producing works are 
operating at capacity. The home trade require- 
ments of finished steel appear to be growing and 
many manufacturers are hard pressed to meet their 
customers’ needs. The volume of export inquiry 
has expanded lately, but the British steel industry 
has not much surplus material to send abroad. 


Scrap 


After having been quoted at 57s. 6d. per ton 
for many months, the price of heavy steel scrap on 
the Cleveland market has now advanced and 
merchants will not make sales below the 60s. mark. 
In view of their needs buyers have had no option 
but to pay the higher figure and large tonnages 
have recently been disposed of. Machinery cast-iron 


scrap is quiet at 67s. 6d., while there is an 
increased demand for foundry cast-iron scrap 
at 65s. All descriptions of scrap are well taken 


up on the Midlands market and prices are firm. 
Heavy steel in furnace sizes is at 52s. 6d. and 
mixed iron and steel 50s. to 51s. 6d. Large ton- 
nages of heavy. unsheared wrought iron at 65s. to 
67s. 6d. have changed hands. Heavy machinery 
metal in cupola sizes is quoted at 52s. 6d. to 55s., 
while short. heavy steel, as used in the foundries, 
is at 65s. per ton. delivered works. The Lancashire 
scrap market is firm and prices are steady. Heavy 
wrought-iron scrap is quoted around 65s., delivered 
works, while heavy. melting steel is about 57s. 6d.. 
delivered in the Sheffield district. Good quality 
machinery metal is at 67s. 6d. to 70s. per ton, 
delivered to Lancashire foundries. Most qualities 
of scrap are easily disposed of on the Scottish 
market, which is firm. First-class heavy steel scrap 
is at 57s. 6d., with heavy basic. or heavy iron and 
steel scrap mixed, 52s. 6d. Machinery cast-iron 
scrap, in pieces not exceeding 1 cwt., is 69s. to 70s.. 
while ordinary cast-iron scrap, to the same speci- 
fication, is 64s. to 65s. per ton, delivered f.o.t. 
consumers’ works. 


Metals 


Copper.—Producers of copper have announced that 
the quota as from October 1 has been raised by 
5 per cent. to 85 per cent. The market has been 
active during the past week, and substantial tonnages 
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have changed hands. In the United States, also, 
consumption is heavy, and most copper-consuming 
industries are well employed. On the Continent, 
Germany is taking up considerable supplies of rough 
metal, chiefly from Jugoslavia. Trading in France 
remains quiet. World stocks of refined copper fell 
by 25,800 tons during September. The total is now 
379,727 tons, which is rather less than enough for 
three months’ consumption. This decrease was 
achieved, despite an increase in the production of 
refined metal from 128,630 tons to 132,768 tons. 
Consumption of refined copper at 159,000 tons was 
exceptionally good. These figures were better than 
the market had expected. 


Daily market prices :— 
Cash.—Thursday, £41 ls. 3d. to £41 2s. 6d.; 
Friday, £41 to £41 1s. 3d.; Monday, £41 7s. 6d. to 


£41 8s. 9d.; Tuesday, £41 8s. 9d. to £41 10s.; 
Wednesday, £41 17s. 6d. to £41 18s. 9d. 
Three Months.—TYhursday, £41 2s. 6d. to 


£41 3s. 9d.; Friday, £41 2s. 6d. to £41 3s. 9d.; 
Monday, £41 lls. 3d. to £41 12s. 6d.; Tuesday, 
£41 13s. 9d. to £41 15s.; Wednesday. £42 3s. 9d. 
to £42 5s. 


Tin.— Business in this country has continued to be 
quite good, and fair tonnages have changed hands. 
The tinplate mills in the United States are work- 
ing at about 974 per cent. of normal capacity. It 
is fully expected that the output of tinplates during 
the current year will establish a new high record. 
Other sources of consumption are also active. 
According to the Metallgesellschaft, world tin pro- 
duction in August amounted to 14,011 metric tons, 
as compared with 16,364 tons in July. A 
meeting of the International Tin Committee was 
held at The Hague yesterday. At this meeting 
the Sub-Committee, which has been negotiating with 
Siam in connection with the renewal of the restric- 
tion scheme presented its report. A communiqué 
issued after the meeting stated that the Committee 
were unable to arrive at agreement with the Govern- 
ment of Siam for the renewal of control after the 
expiry of the international agreement now in force. 
The Committee will meet in Paris on November 5. 
It is stated in a recent issue of the ‘‘ Agence 
Economique ’’ that the International Tin Committee 
has no intention of making further propositions to 
Siam. The members of the committee do not know 
what value is to be attached to the powers conferred 
upon the Siamese delegates to bring about an accord. 
A report will be submitted to the Siamese Govern- 
ment. It is considered that some time must elapse 
before any decision can be come to as to the renewal 
of the restriction plan. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £199 15s. to £200; Friday, £198 
to £198 5s.; Monday, £202 10s. to £202 15s. ; Tues- 
day, £199 10s. to £199 15s.; Wednesday, £200 10s. 
to £201. 

Three Months.—Thursday, £197 5s. to £197 10s. ; 
Friday. £196 to £196 5s.; Monday. £200 5s. to 
£200 10s.; Tuesday, £198 to £198 10s.: Wednes- 
day, £198 15s. to £199. 


Spelter.._There has been a marked improvement 
in the condition of this market during the week, and 
a spell of comparatively heavy buying has set in. 


The current price position appears to have 
discounted the unfavourable statistics connected 
with the metal. The Metallgesellschaft gives the 


world’s smelter production of spelter in August as 
123.428 metric tons, against 125,744 tons in July. 
Slab zinc production during September, as reported 
by the American Bureau of Metal Statistics, was 
132,900 short tons, compared with 136,300 tons in 
August. 

Official quotations were as follow :— 

Ordinary.—Thursday, £14 7s. 6d.; Friday, 
£14 13s. 9d.; Monday, £15 Is. 3d.; Tuesday, £15; 
Wednesday, £15 3s. 9d. 


Lead.—The firm tone which has been noticeable on 
this market for a considerable time has been main- 
tained, and prospects are excellent. Further strength 
has been given to the market by the announcement 
that the G.P.O. are making extensive developments 
involving the use of large quantities of lead. The 
benefits derived in this connection will be chiefly 
felt by cable makers and the building industry. The 
cable programme alone is valued at around 
£4,500,000. Consuming industries in the United 
States, also, are active, with excellent prospects. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £18 5s.; 
Friday, £18 8s. 9d.; Monday, £18 12s. 6d. ; Tuesday, 
£18 12s. 6d.; Wednesday, £18 11s. 3d. 


DT 


950 tons of metal melted— 


The above photograph shows the 
condition of an 04 grade Albino lining 
in a 5-ton Brackelsberg furnace after 
255 heats. You will observe the lining 
has worn back evenly and it is still 
approximately 8” in thickness. The 04 


grade is specially produced for rotary 
furnaces, but there are other grades for 
lining cupolas, converters and ladles. 
This photograph is reproduced by 
courtesy of James Howden and Company 
(Land) Ltd. 


ALBIN 


ROTARY FURNACE LINING MATERIAL 


Please write for further particulars to the sole manufacturers : 


GENERAL REFRACTORIES LIMITED, 
Genefax House, Sheffield, 10 


Telephone: Sheffield 31113 (6 lines) 


MANUFACTURERS OF HEAT RESISTING AND HEAT 


Telegrams: Genefax, Sheffield” 


INSULATING MATERIALS OF EVERY DESCRIPTION. 
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COPPER 
s. d. 
Standard cash 6 
Three months ae . 42 3 9 
Electrolytic . 460 0 
Tough 44 5 0 
Best selected 4415 0 
Sheets 74 0 0 
India 55 0 
Wire bars . 46 0 0 
Ingot bars 46 0 0 
H.C. wire rods ea .. 4910 0 
Off. av. cash, Sept. .. 38819 0% 
Do., 3 mths., Sept. .. 39 3 5 
Do., Sttlmnt., Sept. .. 38 18 10,4 
Do., Electro, Sept. .. 4310 1) 
Do., B.S., Sept. .. 48 11K 
Do., wire bars, Sept. .. 43 14 10,7, 
Solid drawn tubes 
Brazed tubes 
Wire 63d. 
BRASS 
Solid drawn tubes 10d. 
Brazed tubes 12d. 
Rods, drawn 94d. 
Rods, extd. or rlld. 54d. 
Sheets to 10 w.g. 8}d. 
Wire 84d. 
Rolled metal Tid. 
Yellow metal rods 5}d. 
TIN 
Standard cash 200 10 0 
Three months 198 15 0 
Bars. . ae .. 202 10 O 
Straits 203 15 0 
Australian 200 10 O 
Eastern 20410 
Banca (nom.) 203 10 0 
Off. av. cash, Sept. 194 17 7,4, 
Do., 3 mths., Sept. 192 56 2:5 
Do., Sttlmt., Sept. 194 16 1,7, 
SPELTER 
Hard BH 0 
Electro 99. 9 « 
Off. aver., Sept. .. 14 0 733 
Aver. spot, Sept. .. 
LEAD 
Soft foreign ppt. .. 
English -- 2010 0 
Off. average, * ‘Sept. 1719 933 
Average spot, Sept. igs 0 
ALUMINIUM 
Ingots £100 to £105 
Wire Se 1/3 to 1/4 Ib. 
Sheet and foil 1/2 to 1/4 lb. 


ZINC SHEETS, &c. 
Zinc sheets, English 24 0 O0to24 10 0 
Do.,V.M. ex-whse. 24 0 0to24 10 0 


ANTIMONY 


English 67 10 0 to 68 10 
Chinese, ex-whse. .. 56 0 
Crude, c.i.f. 26 10 


ooo 


QUICKSILVER 
Quicksilver 1317 6to13 18 0 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


Ferro-silicon— 
25% 
45/50% 7) 0tol2 56 
75% 16 5 0to 1710 0 
Ferro-vanadium— 
35/50% .. = 12/8 Ib. Va. 
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RAW MATERIALS—PRICE LIST 
(Wednesday, October 21, 1936) 


Ferro-moly bdenum— 


70/75% carbon-free 4/6 lb. Mo. 
Ferro-titanium— 

20/25% carbon-free ; 9d. tb. 
Ferro-phosphorus, 20/25% £21 to £22 
Ferro-tungsten— 

80/85% .. . Ib. 
Tungsten. metal powder— 

98/99% 3/3 Ib. 

F erro-chrome— 

4/6% car. re .. 2110 0 

6/8% car. » 

Ferro-chrome— 

Max. 2% car. .. 810 0 

Max. 1% car. 

Max. 0.50% car. eee 

70% carbon-free 94d. lb. 
Nickel—99.5/100% . .£200 to £205 
‘“*F” nickel shot .. ..£184 0 0 
Ferro-cobalt, 98/99% 6/3 to 6/9 Ib. 
Metallic chromium— 

96 /98% a 2/5 Ib. 
Ferro-manganese— 

76/80% loose £1115 Otol2 5 0 

76/80% packed £12 15 Otol13 5 0 

76/80% export £10 15 0 
Metallic manganese— 

94/96% carbon-free 1/3 Ib. 


Per ton unless otherwise stated, 
basis 2-ton lots. 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 
Per Ib. net, d/d buyers’ works. 

Extras— 
Rounds and ——- 3 in. 


and over 4d. Ib. 
Rounds and squares, under 
¢in.tofin. .. 3d. Ib. 
Do., under } in. to ,%, in. 1/- Ib. 
Flats, 4 in. x } in. to under 
Do., under in. x ‘hi in. 1/- lb. 
Bevels of approved sizes 
and sections 6d. lb. 
Bars cut to length, 10% extra. 
SCRAP 
South Wales— £8 
Mixed iron and 
steel 219 O0to3 0 0 
Heavy castiron 218 Oto3 0 0 
Good machinery 3 2 Oto3 5 O 
Cleveland— 
Heavy steel 3.0 0 
Steel turnings 25 0 
Heavy cast iron 3.5 0 
Heavy machinery .. es. 6 
Midlands— 
Light cast-iron 
scrap 212 6to2 15 
Heavy wrought 
iron 5 Oto3 7 6 
Steel turnings 


Scotland— 
Heavy steel ‘ 2 
Ordinary cast iron 3 4 3 
Engineers’ turnings 
Cast-iren borings .. 1 
Wrot-iron piling .. 
Heavy machinery 3 9 Oto3 


London—Merchants’ buying prices, 


delivered yard. 
Brass 2110:°0 
Lead (less usual draft) © 
Tea lead .. 1210 0 
Zine 
New aluminium cuttings is 
Braziery copper .. 
Hollow pewter .. 145 0 0 
Shaped black pewter 110 0 0 


PIG-IRON 
N.E. Coast (d/d Tees-side area)— 
Foundry No, 1 77/6 
» No.3 75/- 
» No.4 74/- 
Forge No. 4 74/- 
Hematite No.1 .. 85/6* 
Hematite M/Nos. .. 85/-* 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 85/6* 
Bim, -.. 97 /-* 
Malleable iron d/d Birm. .. 125/- 
Midlands (d/d Birmingham dist.)— 
Staffs No. 4 forge .. 77/- 
» No.3 fdry. . 80/- 
Northants forge 74/6 
»  fdry. No.3 77/6 
fdry. No. 1 80/6 
Derby shire forge .. 77/- 
99 fdry. No. 3 80/- 
” fdry. No. 1 83 /- 
Scotland— 
Foundry, No. 1, f.o.t. 81/6 
No. 3, f.o.t. . 79/- 
Cleveland No. 3, Glasgow 78 /- 
» Falkirk . 75/- 
Scottish hem. M/Nos. d/d 85/6* 
Sheffield (d/d district)— 
Derby forge ws 74/6 
»  fdry. No.3 77/6 
Lines forge 74/6 
»  fdry. No. 3. 77/6 
W.C. hematite 91/-* 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 83/- 
Staffs fdry. No.3 .. 83/- 
Northants fdry. No. 3 81/6 
Cleveland fdry. No. 3 83 /- 


Dalzell, No. 3 (special) 102/6 to 105/- 


Glengarnock, No. 3 93/- 
Clyde, No. 3 es 93/- 
Monkland, No. 3 93 /- 
Summerlee, No. 3 93/- 
Eglinton, No.3... 93/- 
Gartsherrie, No. 3 93/- 
Shotts, No. 3 93/- 


* Subject to a rebate of 5s. per ton under 
certain conditions. 


FINISHED IRON AND STEEL 


Usual district deliveries for iron ; delivered 
consumer’s station for steel. 


Iron— 
Bars (cr.) . - 1010 0 
Nut and bolt i iron 8 17 6 to 9 7 6 
Hoops -1l1 7 6 and up. 
Marke d bars (Staffs) t 13 0 0 
Gas strip .. 7 6 and up. 


Bolts and nuts, in. 4 in. 
16 0 Oand up. 


Steel— 

Plates, ship, etc. 9 7 6to 9 10 
Boiler plts. 917 6told 0 
Joists ‘ 
Rounds and squares, 3 in. 

to 54 in. 10 0 
Rounds under 3 in. to Rin in. 

Flats—8 in. wide and over 5 
», under 8 in. and over 5 in. 10 


9 

9 

Rails, heavy 8 5 Oto 8 
Fishplates .. ° 12 
Hoops (Staffs) 10 
Black sheets, 24g. (4-t. lots) 12 
) 14 

14 

15 

6 


Galv. cor. shts. ( 


2 
0 
0 
Galv. flatshts. ( ,, ) 10 
Galv. fencing wire, * plain 0 
Billets, soft. . 
Billets, hard 7 2 “6to7 7 
Sheet bars .. ‘ : 6 0 
Tin bars we 6 0 
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PHOSPHOR BRONZE 


Per lb. basis 
Strip .. 103d. 
Sheet to 10 wg. 
Wire .. 128d. 
Rods .. 12d. 
Tubes .. 14d. 
Castings 12}d. 


Delivery 3cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. & Son, 


NICKEL SILVER &c. 


Per Ib. 

Ingots for raising 7d. to 1/1 
Rolled— 

To 9 in. wide -. l/l tol/7 

To 12 in. wide .. 1/1} to 1/7} 

To 15 in. wide .. 1/14 to 1/74 

To 18in. wide .. 1/2 to1/8 

To 21 in. wide . 1/24 to 1/83 

To 25 in. wide 1/3 to 1/9 
Ingots for spoons and forks 7d. to 1/3} 
Ingots rolled to spoon size 10d. to 1/64 
Wire round— 

to 10g. 1/4} to 1/11} 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/34 upwards. 
AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. 21.31 
No. 2 foundry, Valley .. 19.50 
No. 2 foundry, Birm. 15.88 
Basic, Valley .. 19.00 
Malleable, Valley 19.50 
Grey forge, Valley 19.00 
Ferro-mang. 809%, seaboard 75.00 
O.-h. rails, at mill 36.374 
Billets 32.00 
Sheet bars 32.00 
Wire rods 40.00 

Cents. 
Iron bars, Chicago 1.80 
Steel bars ; 2.05 
Tank plates 1.90 
Beams, etc. ‘ 1.90 
Skelp, grooved steel 1.80 
Steel hoops 1.95 
Sheets, black, No. 24 2.60 


Wire nails 

Plain wire 

Barbed wire, galv. 
Tinplates, 100-lb. box . 


COKE (at ovens) 


Sheets, galv., No. 24 


or 


Welsh foundry .. 30/- to 32/6 

», furnace 24/6 to 25/- 

Durham foundry Ps 24/6 

furnace 21/6 

Scotland, foundry we 30/- 

furnace 25/- to 26/- 
TINPLATES 


f.o.b. Bristol Channel ports. 


1.C. cokes 20 x 14 per box 18/9 
28x20. 37/6 

183 x14 ,, 19/6 
20x14_=C««s 15/9 
28x20. ,, 34/- 
” 20 x 10 ” 22/9 
os 183x114 ,, 15/6 


SWEDISH CHARCOAL IRON & STEEL 


Pig-iron £6 0 Oto £7 0 0 
Bars-hammered, 

basis .. £16 0 Oto£l6 10 0 
Bars and nail- 

rods, rolled, 

basis £15 15 Oto£l6 O 0 
Blooms £10 0 Oto£l2 O 0 
Keg steel £25 0 Oto£28 0 0 
Faggot steel £18 0 Oto £23 0 0 
Bars and rods 

dead soft, st’1£10 0 Oto£l2 0 


All per English ton, f.o.b. Gothenburg. 
[Subject to an exchange basis of 
Kr. 18.16 to £1.] 


| 
| 
| 


24d. 


rg. 
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DAILY FLUCTUATIONS cer hee (cash) Spelter (ordinary) Lead (soft oy rompt 
Standard Copper (cash) ga 4, £ s. eee 
£ 8. d. Oct. 15 .. 199 15 _" dec. 5/- Oct. 15 14 7 6 ine 3/9 Oct. 15 .. 18 5& * No change 
Oct. 15 .. 41 1 8 ine. 2/6 a. 35/- » 6/3 » 16 .. 18 8 ine. 3/9 
» 16 .. 41 O O dec. 1/3 » 19 .. 20210 inc. 90/~ o 7/6 Be 3/9 
» 19 .. 41 7 6 ine. 7/ » 20 .. 19910 Odec. 60/- » 20 .. 15 0 O dec 1/3 » 20 .. 1812 6No change 
» 20 as 9 « 1/3 » 21 .. 20010 0 inc. 20/- » 21 .. 15 3 9 inc 3/9 » 21 .. 1811 $8 dec. 1/3 
” 21 41 17 6 ” 8/9 . 
Electrolytic Copper Tin (English ingots) Spelter am, * 9 per cent.) Lead (English) 
£8. d £ d. 8. £ s. d. 
Oct. 15 45 5 ONo change Oct. 15 .. 200 0 O dec 5/- Os. 36 x. ie 7 r¥ ne. 3/9 Oct. 15 20 5 ONo change 
19 45 10 0O inc 5/- » 19 .. 20210 inc. 90/- 19 7/6 » 19 .. 2010 ine. 5/- 
» 20 4515 0 ,, 5/- » 20 .. 19910 Odec. 60/- » 20 17 0 O dec. 1/3 » 20 .. 2010 ONo change 
” | 4600 ,, 5/- » 21 .. 201 O inc. 30/- 21 17 3 9 inc. 3/9 » 2010 O ,, 
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Imports and Exports of Pig- iron, Castings, etc., in September and the Nine Months 1936, compared with September and the Nine Months 1935. 


September. Nine months. September. Nine months. 
1935. 1936. 1935. 1936. 1935. 1936. 1935. | 1936. 
Tons. Tons, Tons, Tons. £ £ £ £ 

Imports. 
Pig-iron—from British India 3,851 22,107 54,003 94,520 11,669 70,078 160,631 297,043 
» Foreign Countries 1,456 37,330 10,985 78,397 8,714 106,735 64,616 | 269,953 
Total 5,337 59,437 64,988 172,917 20,383 176,813 225,247 | 566,953 
Castings and forgings 238 272 2,298 5,296 7,038 11,874 60,019 185,211 
Cast pipes and fittings 124 154 1,203 1,156 4,291 3,800 30,501 38,280 
Stoves and grates, etc. 66 40 910 588 4,773 4,401 75,136 55,957 
Baths 536 865 5,265 5,834 14,150 20,176 139,777, | —s:142,569 
Hollow-ware, all kinds | 218 407 1,907 2,732 14,117 18,279 126,918 | 146,163 

Exports. 
Pig-iron, forge and foundry .. 7,830 245 70,738 44,568 27,280 20,454 246,551 169,310 
‘i acid ea 3,517 3,768 36,961 29,482 11,197 13,946 119,545 106,971 
basic .. 588 — 819 148 1,887 — 2,614 793 
Total 11,935 9,013 108,518 74,198 | 40,364 34,400 368,710 277,074 

—|} 
Castings and forgings 428 266 3,339 3,050 20,922 10,337 128,490 115,445 
Cast pipes and fittings, up to 6 in. diameter 5,418 5,568 43,674 42,642 62,253 61,947 484,938 | 476,261 
” 9 over 6 in. ee 2,488 2,763 25,975 em 21,390 21,796 205,035 237,199 
Stoves, ‘grates, ete. 684 927 6,302 7,574 36,677 44,281 318,540 | 384,530 
Sanitary cisterns 258 228 2,293 2/235 7,626 6,966 67,127 | 69,320 
Bedsteads, including tubes therefor 416 402 3,218 3,620 15,068 15,087 119,085 | 133,583 
Cast hollow-ware es 401 476 2,943 4,023 15,005 17,700 111,961 | 146,225 


JACKS 


“WINCHESTER HOUSE, 


CENTRAL CHAMBERS, 


All grades FOUNDRY, HEMATITE, BASIC, 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


13, RUMFORD STREET, LIVERPOOL. 


# HOPE ST., GLASGOW, 


ZETLAND ROAD, 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 


OLD BROAD ST., LONDON, E.C.2._ 


IRON 


SPECIALS, &c. 


MIDDLESBROUGH. 
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Notice 
Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 
(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


NOUNDRY Foreman desires position. 

Yotng. Exp. marine, general, jobbing, 
electrical, machine moulding. Sound technical 
education in foundry work and metallurgy. 
Keen and ambitious.—Box 948, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


YOUNG qualified Secretary, with 13 years’ 

experience in the light casting trade, re- 
quires progressive position with a firm engaged 
in the same trade. Secretarial position pre- 
ferred.—Reply Box 934, Offices of THE FounDRY 
TRADE JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


VACANCY occurs for a Metallurgist to 
take charge of a Works Laboratory in 
the Midlands and be responsible for routine 
control and development. Experience of light 
alloys desirable and preferably some knowledge 
of foundry methods. Commencing salary £500 
per annum.—Apply CuHrer 
British Atuminium Co., Lrp., Warrington. 


WVANTED.—Experienced Pattern Plate 
Moulder for light-castings trade; age 
25-35; good references essential. Midlands area. 
—Box 946, Offices of THe Founpry TRADE 
Journat, 49, Wellington ‘Street, Strand, 
London, W.C.2. 


AGENCIES 


AGENTS with first-class connection with 
Foundry and Allied Trades wanted in all 
districts to sell Pneumatic Chipping Hammers, 
Grinders, Sand-Rammers, etc., of world-wide 
repute.—Address Box 940, Offices of Tur 
Founpry Trave Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


LIVE Scottish Agents required by English 
foundry equipment suppliers, to work on 
commission basis.—Reply Box 944, Offices of 
Tue Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


PROPERTY 


MODERN Steelfoundry at Rotherham, main 

building 65 ft. by 150 ft. (erected 1916) ; 
complete with 10-ton crane. Site 1 acre. Siding 
on L.N.E. Rly. Adjacent canal.—Apply : 
Gorpon, P.O. Box 98, Sheffield. 


PATENT 


HE proprietor of British Patent No. 277,537, 
dated January 10, 1927, relating to ‘“‘ A 
Method of Producing High Grade Silicon Iron,”’ 
is desirous of entering into arrangements by way 
of a licence or otherwise, on reasonable terms, 
for the purpose of exploiting the above patent 
and ensuring its practical working in Great 
Britain.—Inquiries to B. Sincer, Steger Build- 
ing, Chicago, Illinois. 


MACHINERY 


GAND MIXERS AND AERATORS.—The 

Breakir Centrifugal Machine is 7HE 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. Breatety & Co., Lrp., Station Works, 
Ecclesfield, Sheffield. 


ANDSLINGER wanted, small tractor type 
for ramming small boxes. State age, con- 
dition and price.—Box 942, Offices of THE 
Founpry Trape Jovurnat, 49, Wellington 


Street, Strand, London, W.C.2. 


MACHINERY-~Continued 


MISCELLANEOUS— Continued 


IR FURNACE, suitable for melting metal 

for blackheart malleable or steel, for sale. 
First-class condition; not been used. Offers 
solicited.—Box 938, Offices of THe Founpry 
TRADE JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


NEW Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


Tilghman Sandblast Barrel Plants; barrel 
sizes—60 in. x 40 in.; 36 in. x 20 in.; 20 in. x 
30 in. 

Tilghman Sandblast Cabiuet Plants; 4 ft. 6 in. 
and 3 ft. 6 in. square (one for high pressure 
70 lbs. per sq. in.); also small Cabinet 30 in. 
dia. 

All complete with Air Compressors, etc. 

Gas and Air Mixer by Sharpe & Preston, 
2-in. outlet. 

Six Osborne Pneumatic Jolt Press Moulding 
Machines, size 75J. 

Three Mumford Yoke Headpress Pneumatic 
Moulding Machines. 

Two Herbert Whizzer Sand Disintegrators. 

Two Brealey Type ditto. 

Heavy Double-ended Grinding Machines by 
Rowlands, Luke & Spencer, etc. 

Hand Moulding Machines by Adaptable 
Darling & Sellars, Pridmore, Samuelson, etc. 

500 Electric Motors, Dynamos, Rotary Con- 
verters, etc. 


S.C. BILSBY, a.M.1.c.E., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


THO* W. WARD LTD. 

Rateau Patent TURBO-BLOWER (Fraser & 
Chalmers), for 35,000 cub. ft. per min. 

Grimes Hand-ram TURNOVER MACHINE; 
take boxes from 16” square up to 26” x 18”. 

Oil-fired COCHRAN BOILER; 16’ 6” x 7’; 
100 lbs. w.p. 

Three first-class second-hand Green’s stan- 
dard FUEL ECONOMISERS, each of 320 
pipes, 9’ long, reinsurable at 200 lbs. per sq. in. 

Write for Albion” Oatalogue. 
Grams: ‘‘ Forward.’’ ‘Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


MISCELLANEOUS 


AN old-established Midland engineering 
- works is open to consider a fixed volume 
of iron casting work. Castings up to 15 tons— 
limited machinery available.—Address inquiries 
to Box 950, Offices of THe Founpry TRADE 
JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


ENUINE Southport Wind Blown Sand, 
which makes best oil-sand cores. Prompt 
deliveries by road into works. 
JOHN LIVESEY, 
Sanp MERCHANT, 
SOUTHPORT. 


FeLcipity TESTS.—Patterns for these tests 

as described in F.T.J. of September 24 by 
Carl F. Joseph. Made in aluminium from our 
master pattern. 35s. per set. We shall also be 
glad to have your inquiries for patterns in 
hard or soft woods for all kinds of engineering, 
large and small.—Furmston & Law tor, Pattern 
Makers, Letchworth. 


wey WASTE MONEY by paying too 

high a price for your Blacking? Black- 
ing of the highest quality, but quoted at very 
low prices, is obtainable from Jack Hispert & 
Company, Limitep, T.G. Dept., Octagon Works, 
Vicarage Road, Battersea, 8.W.11. Send for 
free l-cwt. sample for testing. 


BUY SKELMERSDALE STRAW ROPES, 
double-stranded, specially spun for core-making, 
prompt delivery, direct from the makers. 
SKELMERSDALE STRAW ROPE WORKS, 
Moss Sipe, SKELMERSDALE, LANCs. 


ATTERNS IN WOOD AND METAL for 
all branches of Engineering. Mouldin 
methods carefully considered.—FuRMsTON 
Lawtor, Letchworth. 


*Phone: 287 SLOUGH 


MOULDING MACHINES 


FOUR ADAPTABLE machines in good 


condition. Price £14 each. 


Two No. 6 Ajax 36” xX 24” jolt pattern draw 
machines. Price £55 each. 


36’ Metal Bandsaw, as new. Price £25, 
3?’ Nearly new Git Cutter, foot operated, 
Belt Drive. 

15-cwt. Pooley Portable platform weighing 
machine. Price £12. 
50 A.C. Motors & Compressors. 


PLEASE SEND US YOUR ENQUIRIES. 


Avex. HAMMOND, 


14, AUSTRALIA ROAD. SLOUGH 
BUY FROM ME AND SAVE MONEY! 


THE RAPID MAGNETTING MACHINE Co. Ltd. 
MAGNET WORKS, LOMBARD ST. 
BIRMINGHAM, 12 


DESIGNERS & 


( LIFTING MAGNETS \ 


SELECT YOUR MACHINE 
FROM THE 


LARGEST 


STOCK OF HIGH-CLASS 
SECONDHAND 


MOULDING 


MACHINES 
IN THE WORLD 


Practical Advice Free 


Cc. W. COLEMAN, 
156, STRAND, LONDON, W.C.2. 
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